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Abstract 



This invention pertains to a method for producing 3-oxo-3-(2-thienyl)propionamides with general 
formula of I [wherein R1 and R2 = independently H, alkyl, aryl, or aralkyl; R3 and R4 = 
independently H or alkyl; or R3 and R4 together form a ring with the nitrogen atom attached; R5 = 
halo, N02, OH, (un)substituted alkyl, aryl, or alkoxy; n = 0-3] and a process for industrially 
producing optically active 3-amino-1-(2-thienyl)-1-propanol derivs. with general formula of II at 
low cost from the propionamides in high yields with high optical purity. The process comprises 
subjecting a (3-ketocarbonyl compd. having a thiophene ring to asym. redn. either in the presence 
of a catalyst comprising a compd. of a Group 8 or 9 metal of the Periodic Table (e.g., ruthenium 
compd.) and an asym. ligand (e.g., diphenylethylenediamine deriv.) or using cells of a 
microorganism. Thus, 2-acetylthiophene was treated with NaH in THF, followed by the addn. of 
di-Et carbonate to give 3-oxo-3-(2-thienyl)propionic acid Et ester (74%). The ester was treated 
with HC02H in DMF in the presence of SS-TsDPEN and Et3N to provide 
(S)-3-hydroxy-3-(2-thienyl)propionic acid Et ester (94%) with 97.5% e.e. The chiral ester was 
treated with MeNH2 in MeOH to afford (S)-3-hydroxy-N-methyl-3-(2-thienyl)propionamide (93%) 
with 99% e.e. 
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(57) Abstract: A 3-hydroxy-3-(2-thienyl)propionamide 
compound represented by the following general formula 
(1), which is useful as an intermediate for medicines, etc.; 
(1) and a process for industrially producing at low cost an 

optically active 3-amino-l-(2-thienyl)-l-propanol compound 
from the propionamide compound in a high reaction yield 
and high optical yield. The process comprises subjecting 
a B-ketocarbonyl compound having a thiophene ring to 
asymmetric reduction either in the presence of a catalyst 
comprising a compound of a Group 8 or 9 metal of the Periodic Table (e.g., ruthenium compound) and an asymmetric ligand 
represented by a specific optically active diamine derivative (e.g., diphenylethylenediamine derivative) or using cells of a 
microorganism, a product of treatment of the cells, etc. According to need, the product of the asymmetric reduction is subjected to 
ester group amidation and then amide group reduction. Thus, a 3-amino-l-(2-thienyl)-l-propanol compound is obtained. 
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m. Chem. Soc, 1995, 117, p 7 5 6 2 if J31*5V>T|I^ $ faX 
V^5<k£fI<£>75ife J ^\ Angew. Chem. Int. Ed. Engl., 1997, 

3 6, P 28 5fcfB«©J: 5fclt#<HSS£ LtWLTiVN^MM-e#5 0 

H)% s *Jzx.3-;V3-—T/V*?r- h7t KP7 7 ^#©.x— =f ; / # J 

*#ea^ aifcWfcfi^/usRjSTffcaaSs mis 
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LV\ /^f-^PMt^t^X [RuCl 2 (p-cymene)] 2 £ffl 

V\ tt&QL+k LXttit&m (2) (iSf, R 6 RXfR 7 ^ -t*t-PJl»ScUT % 

p^yya^7 5y*if©i3lifiT^i;L i oh s n a ohu koh s 

K 2 C0 3 ft£*£>«!M ; Xtt. tfDDA^h^K, ^P^A^b^^K^ 
S^fcfcSfcfcx ilST, 12 0°COT. 0*L< til 0 OV^TX-nfrtiZo 
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±1B— «5£ (4) fc*5^T % R\ R\ R 8 £t*R 9 tt, fitrlEt IM^*) t) . Y 
^vvK, n-^nf/l^ i-T'ntVv^ n -^/v-S^tD^jftfc 1 ~ 4 ©7 

ikwt-rztzfrfcm^zi&mtLx^ mm^/wt^, mj^/vt^ 
h y-r y/p tvwrs: y4M3M7^; ^Si ; l i oh, NaOH, ko 
hu k 2 co 3 i£i?<Dj&m&x ; xfis thy h^K, #y £^ h*^ 

*#5B5g£JEE^ * -efr o T t> A V \ 
#3l5W<&*3rit7GKJ5SBu ±K-ttS: (1') Xtt(3) T*^$^5^^h*/^ 
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HT^i^LiOH, NaOH, KOH, K 2 C O s ft £©$«&S;&^f bJl 

fcFe/WfcT? 1 ~ 1 0 0 0 Oteffl£ti£ 0 M?^f-^T5^Srftffl+*»^r±»ISC 
l^lt, l~l o 0 O^fflv^5©as0^LV\ 

j>#/^/jwWt^W O^/Ujfc (s/c) *s 10^1000000, 0£L<f4 

ioo~5oo ootsia^b^fi^So 
±ia-^ (i') jut (3) -e^^^s j3^b^/^^/Wb^#») fc>tt-t-5* 

T?fc5»£-fcH\ 1. 5^;v*^±W*t<, 2 m 

0 0 0^/Wg^T©fSia-Cfflv^ti5 o 
Mlt-7 0-1 0 0°C, #3;L< fi0~7 0 € C©ttH**b31tf^5 0 
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£j&i*mtt i~ioo h# mnn 2-50 mmx*hz> 0 

B-2) ^£^£m^fc^;iI5n;frfe 

^KKJBv^r t(Dm^?>U±^t 3 -;r=¥y- 3 -(2 

(3) T?^$tt5^^h*/v^=/Wk^ft*^tr*^^«it*S»^«b, ^ 
-efe^3fe¥S14 3-t Fn^V-3-(2-fx=;l')7 , P t^^^^x/P^ 

iHt©, ^ffctttettu ftHMBSLb, 0£L<fil B«±£jfc£*fcfc£fcJDi( 

±E-«S: (3) Tf**^5/3^h*/u#^/u^**Scfr»«6<j^a5cb N 
R#c7)3-fc Kadrv/- 3-(2-^^^;^)7 B Pt°^->'^Jc^'r^M^#:^S^5t 
-tSmJlZ ^Tf S $&&fc> £ L "C W\ 09 *. ff , 7 / W* n * - (Ar throbact er) A % 
^•Y ^'(Candida) Jg N ^ U 7" b 3 5/ % X (Cryptococcus) fv^fry 

( Kloeckela ) = ¥ ^ T ( Kodaraaea ) I, n^a^/)f!)7^ ^ 
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(Leucosporidium) JR % ^^=3^7 (Metschnikowia) I, ^^AfjVK 
(Paenibacillus)Jis tT^T (Pichia)JR*fcttf"y* nW-fe* (Saccharomyces) 

T/^o/<^^ — (Arthrobacter)WH:Mi-5H^»i: LT % #f;£L<ft, 
7P^^--7fP v^7^^ (Arthrobacter atrocyaneus) JCM1329 #CDT 
}V7sX2;^t? $ — • T h (Arthrobacter atrocyaneus) 7^ feft-So 

* (Candida) HtMl" 5 LT, ^t<H ^rt^7^y • 

T/l't^y^ (Candida albicans) IF00759 ^ <D * ^ 1/ 7* J ¥ • T/H? # 
(Candida albicans) % ^ft>7^ # ■ zfr/^'f (Candida holmii) IF01629 ^(O 
*r-Wf 4 ¥ • fcA^-f (Candida holmii), ^r^>"r-< ¥ ' =7 *S V i/ X 
(Candida parapsilosis) IF01396 S *r *t yf^f ¥ ' ^J-f%/u i/ X (Candida 
parapsilosis) CBS604 ^(0^-^^ s f^¥ ' 7 ~? >" * V X (Candida 
parapsilosis), ^tyr^^'^^f^ (Candida vaccinii) JCM9446 ^<D$c 
<< =■ (Candida vaccinii) N *c-Y l/*f 4 & ''^3 ^'(Candida valida) 

IF010318$£©3r^i'7 r W # ■ ¥ (Candida valida) &mfbfaZ> 0 

? JJ -f y*^(Cryptococcus)JS»J:JRi-5|S^i LT, »*b<f± N 
7" b 3 y # • 7^7^ (Cryptococcus humicolus) IF010250 f©^J)7'h3 
*y$)X • 7 5 3 7 (Cryptococcus humicolus) #S^-f &fi%) 0 

^px 7 7 (Kloeckera) JRfcLjRi-<5f*£tt LT\ 0*L<W:> ^nx7~7 ■ 
n/V^ >f (Kloeckera corticis) IF0063U ^nx77 • n^r^f ^7 
(Kloeckera corticis) IF010318 f(D^PX77 • n;l,f^^ (Kloeckera 
corticis) ^WfcftSc 

=i$W^T (Kodamaea) JRjC*-*-<5f|fc£4l) £ U"C> £r*L<te, 3^17- 
^"!7^ y (Kodamaea ohmeri) IF00158 ^03^-7i7 • ^" £ ^ U (Kodamaea 
ohmeri) jfi^lf t>%lZ> 0 
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vJziXtf])f t 4#& (Leucosporidiura) JRK: <b l-T, £?£L< 
{3, n n 7}f y £ • * 3 y 7 (Leucosporidium scottii) IF01212 ^ 
©p^3^4f]J7^ # is • =t ^ if (Leucosporidium scottii) fc>tl/5 0 

= T(Metschnikowia)JRlcJRi-5#^i: Uts0 * t < fe* 7~ = 
|)^7 ■ If ^ 7- t 0 ^'^ ^Mti V y XAs^-T (Metschnikowia bicuspidata var. 
California) IF010787 ^ <D * V ~ 3 £ ^ T • tf ^ ^ tf ^ ^ (Metschnikowia 
bicuspidata), ^y~=3«7^T • ^ V W (Metschnikowia krissii) IF01677 ^ 
0)^y~=i?7 4T • 9 IJ W (Metschnikowia krissii), ^^ = 3^7 • -fiVtr 
V (Metschnikowia pulcherriraa) IAM12196, ^; = 3^7 - 7Vl"$r U 
(Metschnikowia pulcherrima) IAM12197 , * V =■ = £ W T ■ 7* /l"$r !J t 
(Metschnikowia pulcherrima) IF00863 , * ^ — = ^7 • 7";^ !J v 
(Metschnikowia pulcherrima) IF010796 , ^ ? 7 • J 

(Metschnikowia pulcherrima) IF01407 £fcte^y~=i7-fT- 7V^ y T 
(Metschnikowia pulcherrima) IF01678 #<7)^^-^^^T ■ 7°/l"7* V T 
(Metschnikowia pulcherrima) jfi^bf bth% a 

^:t=/^/V7 (Paenibacillus) JRfcM^S^^t L"C, £r£L< te, = 
/•^/l/7> • TVl^-f (Paenibacillus alvei) IF03343 = ■ T/V 

■^-f (Paenibacillus alvei) fl^tf *b tb5 a 

if^T (Pichia) Jg£Mi-5»£4fc £ LT, 0*L<r±. fcT^T • T f=T7;*- V 
(Pichia angophorae) IF010016 ^<£> t°^rT ■ T7=?7;*- WPichia angophorae) , 
tf=¥7 • (Pichia bovis) IF00872 ^<D\£*rT • /£lf7 (Pichia bovis), tf 

*T - $> ? h? 4 7 (Pichia cactophila) JCM1830 ^©lf^7 • f7^7 
(Pichia cactophila), tf^T • v^f y^T^ (Pichia chambardii) IF01274 ^ 
(Dt°drT ■ v-^^/^'f (Pichia chambardii), tf^T • 7 7 9 (Pichia 
fluxuum) JCM3646, f^T • S?* ^* (Pichia japonica) IF010721 <pOtT# 
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T • if^tf—Jj (Pichia japonica), tfdf-7 • U V~7 aujVy* 4 (Pichia lynferdii) 
IF010724 ^©t'^rT • V 1/7^^7*4 (Pichia lynferdii) , t°^T • V 
•ft (Pichia manshurica) IF00181, f ^7 ■ •^^v'a ]) # (Pichia manshurica) 
IF00864 ^©t°=3rT • t^v' a JJ # (Pichia manshurica) , t°^T • 5; 7-7^31^ 
v" 7 (Pichia misumaiensis) IFO10221 #©t°^7 • 5 7-^^f xy^ (Pichia 
misumaiensis), I? dp- 7 • 7-#xi V (Pichia naganishii) IF01670 ^(D H'^rT ■ i~ 
if—v^Pichia naganishii), fc°dr7 ■ i~ft ir-f (Pichia nakasei) JCM1699 
t°=*r7 • T^i^ (Pichia nakasei), fcf^T • "T^if !7x ^ST^X^^^ 
(Pichia nakazawae var. akitaensis) JCM10738, t'^rT • 7*#1f!7^ 
if' 7 3i (Pichia nakazawae var. nakazawae) JCM7529 ^<D\?*cT • -^-^7ifl7^ 
(Pichia nakazawae), f^rT • 7 -i P if ^7 (Pichia philogaea) JCM10739 #GD 
t°=3rT ■ 7 A n if oiT (Pichia philogaea), \f*T ■ n — 7*^ i/ v-7 (Pichia 
rhodanensis) JCM3649 ^<D \f*cT • n — T'-^^v'* (Pichia rhodanensis) , if^r 
7 - -WHf3 7 (Pichia silvicola) JCM3627 ^©t'^rT • 9 S )V t* = 7 (Pichia 
silvicola), fc'^T • f"7*^ !? 7 a f" (Pichia subpelliculosa) IF00808 #?<7}fc° 
• i7-7*^ U 7 n if (Pichia subpelliculosa) , t°^7 • h V 7 7" (Pichia 
toletana) IF01275 ^© fc 0 3r7 • h \s& 7* (Pichia toletana) , fc°3r7 • fl/AP 
7-f 7 (Pichia trehalophila) JCM3651 ^©t:°^7 • h W> a 7 ^ 7 (Pichia 
trehalophila), t"^7 ■ h 117^^7 V 7 (Pichia triangularis) JCM2379 %?(D 
t°^7 • Y]}Ty^7V 7 (Pichia triangularis), t°^f7 • -<n^^(Pi c hia 
veronae) IF01667 ^<D t°*rT • j-zc (Pichia veronae) HO^ff fefrlSo 

f-5/^n^-r-fe7(Saccharomyces)Jg{cM-r^^#»i: LT, fftU<fi, If 7 
ftn^yf -fe7 • :x7 v-7 -w -7 (Saccharomyces exiguus) . IF01170 %£<Df- -y$) U "? 
^-£7 • ^7 -> 7*— 7 (Saccharomyces exiguus) #$^7* btl/5 0 

£fc, ±13-^ (3) ^*Sn5i5^h*^=Mb^**Sc#:»iR»t 
31tgL, S#:<E>3-t: Kn ^i/- 3 - ( 2 -f x^) / p fty^^r/^i 
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(Arabroziozyma) I,7>y^/v^t7 (Brettanomyces) JR % :/ V If T V t? A 
(Brevibacterium)JS s :7 V 7 (Bullera) JS X ^^r ^XW 7"* (Candida) ^ N v'T" n 
-r^f -feT. (Citeromyces)M-> ^JJ^^^r!) ^7-MCorynebacterium)fli N ^ U "7° h 
7#;* (Cryptococcus)JS s i77. f7^f P^v'T'f l7-MCystofilobasidium)M> 
7*/*!J ^W^fe* (Debaryomyces) JS N 7 s ' 7 <^ 7 (Dekkera) 1, xyKv/ft7 
(Endomyces)^ i^V7^77 (Exophiala) H N 7 * P "fe: * (Fellomyces) 
|| s 7>f n/^'^/'xV (Filobasidium)M> /^t-7^*°7 (Hanseniaspora) 
JS N T (Holterraannia) 4 f-^at >^rT (Issatchenkia) JS, ;7 U 

7^7 (Kloeckera) Jg N ^ y ^ n ^ >f ^ * (Kluyveromyces) JR % 
(Komagataella)^ y atf-vf-feT; (Lipomyces)^ s PrP^ -i?7. (Lodderomyces) 
JH % ^ >7 ^ T (Metschnikowia)H, ^"7^ 9 (Ogataea) cKf^7 

(Rhodotorula)JR % f" 7 7J n -r-f i? 7 (Saccharomyces) JR X f- 7 7J n -a :7V;* 
(Saccharomycopsis) JS , 4 h 7 (Saitoella) N ^/ty^nv^t^ 
(Shizosaccharomyces)^^ ^a^^f^ (Sirobasidium) 7s Tjf JI 'T >f 

7j?77 (Sporidiobolus) I, 7>f U^v bT-YtT. (Sterigmatomyces) 1, 7.x 
y h7>*?y xV t? (Sterigmatosporidium) I N f;l/7^^7 (Torulaspora) 
Jis M^^7 (Treraella) JS, h y 3 7tK p ^ (Trichosporon) M> t>y=i7 7tfp 
/ (Trichosporonoides) h U =*/ 7° ^7 (Trigonopsis)!^ 17 /Vhv 

-Y-fe-7 (Waltomyces)^ >7 ^7^7 (Wickerhamiella) JR % yt^^ 
ft (WilliopsisK t-r^^ (Yamadazyma) IWtn !7 -< T (Yarrowia)SKJK 

T ^^n^lfV^ (Arabroziozyma) JR teJR-f 5*** t LT, #?3;L<te, T 
y^n v^lf-f -v • yy-fxi v 5 ^ (Ambroziozyma ambrosiae) IF010835 %£<DT is 
•fvitjr-tfsf -7- Ty^Pv 1 ^ (Arabroziozyma ambrosiaeK T^P^f-fv • 
v'yfr b y 3f (Arabroziozyma cicatricosa) JCM7598 ^<DT V^fn ^ V • i/ 

7J M) 3 f (Arabroziozyma cicatricosa) » T^^c l v ; ^"lf-^'^'' : E-y^/f?7 
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(Arabroziozyraa monospora) IF01965 „ TVfn-y-^^^-^'^t/T.i^y 
(Ambroziozyma monospora) JCM7599 ^©7 VT'c >?tf ^ "7 • J 7. tK 7 
(Ambroziozyma monospora) s T "y ~f P -4 ~? • 7 4 h -v (Ambroziozyma 

philentoma) JCM7600 ^(DT fzfv v^lrV • 7 J V 1/ Y t (Ambroziozyma 
philentoraah T~y~7*u 4 -v • ~?7 X -f ^Kx -Y X (Ambroziozyma platypodis) 

IF01471 ^<DTy7*vi?3-f4^ • T'y-r -f * (Ambroziozyma platypodis) 

^ V^^/-7^ir^(Brettanomyces)S{CJS-f-5^C»i LT, 0* t < fit, ^ 
l^y^yv-ft^ • T / (Brettanomyces anomalus) IF00627 ^(Dzf V 7 # 

y-r-l'ir^ • 7 J -*rjV7- (Brettanomyces anomalus) N ^Vy^^v/ft^ • 
^tl/y^ (Brettanomyces bruxellensis) IF00629 J ^ 5 7 ? y & J i?^. • 
T/Vl^i? l^v-;* (Brettanomyces bruxellensis) IF00797 ^CO^ \s y $ / -vf 
±7. ■ 7*J^^±Uy-y^ (Brettanomyces bruxellensis) ^1/ $/ ^ / T^-fe;* ■ 
^"—T-^ >' N >'^. (Brettanomyces naardenensis) IF01588 ^©/Vy^yv^t 
* • •^"—x-^i^i/^ (Brettanomyces naardenensis) ifil^if hfhZ) 0 

7*U\?/*7Ty !>A(Brevibacterium)Jg^JRi-5^#Ji L"C, L< f± N 
y W tf ^7 i ]J !>A • ^ry 7 n !)f^f*A (Brevibacterium sacchrolyticum) 
ATCC14066 ^©T'Uf/^f U • 5/ ^ P U ^ # (Brevibacterium 

sacchrolyticum) ^^J'f £> friZ> 0 

7*V7 (Bullera) JRJzUR-f £ LT, #*L<H: N • i/oL— KT 

/W* (Bullera pseudoalba) JCM5290 ^O/Vy ■ v'a-KT^ (Bullera 
pseudoalbaK 7*1/7 ■ (Bullera unica) JCM8932 ^coyv-^ • 

(Bullera unica) J^^tf 6>^5„ 



^-Tr^W ^ (Candida) 1 fcJRf LT, ^F*L<«, ^ftyf>^ • 
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7 > tT* (Candida larabica) JCM9557 ^<£=3r Y^X A 7* • 7 > \? % (Candida 
lambica) JCM9557 dp-r fxV ? • jfl-f xV =- (Candida boidinii) IF010035, 
^ ^xV 7* • ^4 7 4 =■ (Candida boidinii) IF010240, ^t^7>f 7* • 
7 4- (Candida boidinii) IF010329 •^^rt^fV i? ■ *Vf-f = (Candida 
boidinii) IF010574 4$<0df-^r VxV ^ • #^7^ = (Candida boidinii)^ # 
tyf-f^' VIJ ^ K 7 irT (Candida cylindracea) ATCC14830 ^©^F-Yi'xV 
7* • %/ V V F 7 * T (Candida cylindracea) ^ fx* -f # ' T~* =* 7 

(Candida deserticola) IF010232 ^©^■Vi'xV^ ■ 7t;Vfa 7 (Candida 
deserticola) ^\ ^yf^ 1 7 7^^ (Candida f amata) ATCC20850 % ^ -Y ^ 
|S77V^ (Candida f amata var. famata) IF00856 i$<D 
4 4? m 7 7-?$ (Candida f amata) ^t^f^^' #77*7$ (Candida 
glabrata) ATCC15126, ^r^V7-i 7* ' 7 7 7° 7 7 (Candida glabrata) IF00005 
^•t-Vf^ ? ' -7*7 7*7$ (Candida glabrata) IF00622 m<D^r^^7 4 $ ' 
7*77*7$ (Candida glabrata) ^\ ^rt^f'f 7* 'if 7^^^ (Candida glaebosa) 

IF01353 §0^tV7^ ^ • ^7^#f (Candida glaebosa) 4\ 3r^r >xV ^ ■ 
^P7j?if (Candida globosa) IF00953 <$<D3?--Y 1^7* -Y ^ • ^"t 3 (Candida 

globosa) -*K ^f- ^7 A if • if n ^Z/^r^-t V (Candida gropengiesseri) 
IF00659 %<D5r\ Vt 4 7* • 7* n^y^x-^z ]} (Candida gropengiesseri) ^ 
drt^7-f 7* ■ >f 1/2*7 4 T (Candida intermedia) IF00761 #©3f"Y ^xV 
^ • -f ^ ^ xV T (Candida intermedia) ^ >"X-f ^ • ^ A'-fc-f (Candida 
krusei) IF0020U -f 7* • 7/U±j (Candida krusei) IF01162, 

"S<f 4 7* • 9 (Candida krusei) IF01664, ^ V*f 4 9* ' (Candida 

krusei) JCM1608, >7 A 9 • 7 (Candida krusei) JCM1609, 3^ 

^7 4 7° • 7 fr± 4 (Candida krusei) JCM1 712 N ^r^r V7 4 7*' 9^*4 (Candida 
krusei) JCM2284 N ^r-r ^ ■ ^ (Candida krusei) 

JCM2341 ^(O^r^VfA 9 ' 9 As* 4 (Candida krusei) ^Y^xV 9* • ^ 
U (Candida magnoliae) IF00705 ^(D^-T ^xV ^ ■ ^ 9 J V (Candida 
magnoliae) ^-Y >"xV ^ • ft (Candida maitosa) IF01977 ^<D* Y 
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^^'^ h f (Candida maitosa) ^\ 3r \ 1/7*4 }} =. (Candida raelinii) 

IF00747, ^-t^-rV (Candida melinii) JCM2276 $$0)*^ 1/7*4 ¥ • 

!) = (Candida raelinii) ^\ df-«f ^7^ ^ • V (Candida molischiana) 

IF010296 ^<D*c^Z/7*4 # ' (Candida molischiana) ^\ *^>7* 

4? • SA^<i?*.l/*/7> (Candida norvegensis) JCM2307 %£(D*-Y 1/7*4 ¥ ' 
J /U-s<i?^ l^i/7. (Candida norvegensis) ^\ ^--Y 1/7* 4 ¥ • ~7°i/n *y7^ 
(Candida parapsilosis) IF00585 #<7j>dr-t yf-f ¥ • (Candida 
parapsilosis) ^r^l/T* 4 ¥ ' (Candida pini) IF01327 %(D5r*rl/7* 
4? ' (Candida pini)-*K 5r*?^7* 4 ¥ ' ^/Ufi J* (Candida quercuum) 
IF01576 %<D**r 1/7*4 ¥ • 9 ^^*> (Candida quercuum) 3r-r 1/7*4 ¥ ' 
/U=f-f- (Candida rugosa) IFO0591 !$<0 1/7* 4 ¥ ' (Candida rugosa) 

^\ ^irVf-f P-y-tr (Candida sake) IF00435 ^O^r-Y 1/7*4 ¥-^>T (Candida 
sake) 5-^1/7*4 # ' V 7 =- (Candida solani) IF00762 t$<D>*-Y 1/7*4 ¥ ' 
y?~ (Candida solani) *C*rl/7* 4 # • b P t°# JJ (Candida tropicalis) 
IF00006, ^^1/7*4?' hnt 0 ^!;^ (Candida tropicalis) IF00199, ^r^l/ 
7*4 ¥ ' he fc°# ]) * (Candida tropicalis) IF00618, ^ 1/7*4 ¥ • fnt' 
$1 V X (Candida tropicalis) IF01647 ^(D^c^^t* 4 ¥' h u JJ J* (Candida 
tropicalis) 1/7*4 ¥ • =^7^4 V * (Candida utilis) IAM496U ^"Y 

1/7*4 ¥ • =lT4 V * (Candida utilis) IF00396 %£<D*c^ >7* 4 V ' ^7" 4 U 
* (Candida utilis) -*K ^r J r 1/7*4 ¥ • ^^"f 4 */*> (Candida vartiovaarae) 
JCM3759 ^cD^^r^^V ^ • -f tfv< l' (Candida vartiovaarae) ^ N 3r-f 

^ • 7 J 4 7 s * (Candida zeylanoides) CBS6408, $r^l/7* 4 ¥ ' if 
4~7J4t*^ (Candida zeylanoides) IFO10325 N 1/7*4 ¥ • H4 7 J 4 7* 
X (Candida zeylanoides) JCM1627 ^(D^-^^7* 4 ¥ • H-4 7 J 4*7*7* (Candida 
zeylanoides) 1)^\f ibfi&o 

^XD^^ir^(Citeromyces)^^M1"S»#li UT,S*l/<fi'>7B^ 
±X • vMJ T^i^JX (Citeromyces matritensis) IF00954 N v'fov-i't^ • 
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b V "Tl/isT* (Citeromyces matritensis) IF00651 ^©v'fnv^' ±7 • t h U 
X^S/^ (Citeromyces matritensis) fetv^o 

=i y %^V"T V !>A(Corynebacterium)S^M-t-5»#>^ IT, 0* L< it, 
=3 U ^ J; 7=- y 17 A • 7 t F 7 K 7 >( 7 ^ (Corynebacterium 
acetoacidophilum) ATCC13870 §Ca y Wf!) V J* ■ T"fe hTv' K7^7A 
(Corynebacterium acetoacidophilum) 3 U^^fU !7A ■ 7^=7^ 

(Corynebacterium ammoniagenes) JCM1305 ^<Z> =» ]) T V "7 A • T 

--jSf^T, (Corynebacterium ammoniagenes)-^ = y Jfc/^^f ]) !7 A ' 7 7^t 
(Corynebacterium flavescens) JCM1317 %£<D =i U^^rU <7 A • 77^ 
(Corynebacterium flavescens) J ^ > ajl^^f!) !)A • 
(Corynebacterium glutamicum) ATCC13032, - ^/V* 5 tt A 

(Corynebacterium glutamicum) ATCC13826 ^3]) %>Wr V !7 A • ^Vl^ 5 * 
A (Corynebacterium glutamicum) ATCC13869 ^£>= U^/^T 1 V !7-k • if 1^9 
(Corynebacterium glutamicum) 3 P ^^^7!) ^ • ^5 7 If )V 
(Corynebacterium variabile) JCM2154 §©3 U^^f!) !>A • ^D7 fcVW 
(Corynebacterium variabile) ff b tt <5 „ 

^P^b3j/*^(Cryptococcus)JlfcJRi"51*^»i:LTs &&L<fe s ? V 
~7 \ V=>- y)3 7- ' T^c y !7* (Cryptococcus aerius) IF00377 N ^ ]) ~7° b y = y 
$17 • T^y !7* (Cryptococcus aerius) IF01322 ^(D? 3~fby^yt}7 ■ 
7 ?-\) 7, (Cryptococcus aerius) ^\ 9 V ~7° b 3 V % * • 7 /V bT ^ * 
(Cryptococcus albidus) IF00612, 9 i)-? V * y% X'T A* (Cryptococcus 
alubidus) IF00378^ # V'fb^ 1 y% * • 7 JV£&7> (Cryptococcus alubidus) 
IF00612 ^(D? Vzfb^yt)^ ■ 7)VMy*7 (Cryptococcus albidus)^, ^ U 7° 
bziyjJX ■ ±J\sn y T 4 %7 (Cryptococcus cellulolyticus) JCM9707 
^ y 7" f =2 ytfTs • t/VP y -r ^ (Cryptococcus cellulolyticus) ^\ # V 
•y°b^ y%* ■ 7J * (Cryptococcus curvatus) IF01159 ^(Dy V y* b y 
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J)* ■ X (Cryptococcus curvatus) ^U/f 

(Cryptococcus heveanensis) JCM3693 ^<D# !) 7" h = >;/ # • ^■rt-^i'X 

(Cryptococcus heveanensis) ^U^h^y^^'n-V' 1/7" A (Cryptococcus 
laurentii) DSM70766 X ^U/^y*^ • n — \s is J- 4 (Cryptococcus 
laurentii) IF01898. 9 V 7° h =1 y t> X • O — U ^T" ^ ^Hp — V^x-f 

(Cryptococcus laurentii var. laurentii) CBS2174 N ^yf^y^^ • 
V^X-f ^^n — V-^T'^ (Cryptococcus laurentii var. laurentii) CBS5297 N 
? }) 7* Y =1 -y % X • n — 1/ A W.M n — U Vr A (Cryptococcus laurentii 
var. laurentii) CBS5746, $ V 7° Y =1 y # X • a — \sV*r A IIo^I'Vt 
A (Cryptococcus laurentii var. laurentii) CBS7140 ^><Dy~ V 7° h ^ y%X ■ 
P — 'f (Cryptococcus laurentii) ^\ ^D^h^^^^ - A^'r^ry y\ 

(Cryptococcus luteolus) IF00411 !) 7* h 3 y -^7^7^ 

(Cryptococcus luteolus)-^ ^ ]) 7° h ^ y 7J 7- '^y*T~?> (Cryptococcus magnus) 
JCM9038 ^(D7 V 7° h =1 y 13 7^ • ~?y*T'* (Cryptococcus magnus) ^\ ? }) 7° }■ 
3y^^'7V7^ (Cryptococcus terreus) IF00727 N ^F/faj'*^ • 7 
\s p X (Cryptococcus terreus) JCM8975 ^<7)7]}7°h=^yi)^ - 7 Is V X 

(Cryptococcus terreus) J $ > > , ■y~])7°y^y$)^' J Y&7A (Cryptococcus 
yarrowii) JCM8232 %f<Di7 V 7° h ^ y # X - f (Cryptococcus yarrowii) 

i/X Y7 A u**/7*4 (Cystofilobasidium) JR|C||i"<5l*^* t LT> £F 
£b<ft N ^7b7^n/^>f^!>A • fc^^!)7-f (Cystofilobasidium 
bisporidii ) JCM9050 ^ <D %/ * h 7 A p %/ 7 s A !7 A • tf X ]) J* a 
(Cystofilobasidium bisporidii) ^ i/*> h7 A P V7 A 7 & ' 3r -V t° ^ $ 
(Cystofilobasidium capitatum) JCM3793 ^<D i/X Y"7 A v^i/T'A ^ ■ 
•V t°^^A (Cystofilobasidium capitatum) v'.X h 7 «f P/^x-f 7-k • W 
^77*^-7^^ (Cystofilobasidium infirmominiatum) JCM3797^ i/X f7 
^ n/^v-x-f ^•'f y77 : fx-7M (Cystofilobasidium infirmominiatum) 
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JCM8159 ^(O i/ ^ h 7 A U i/ *f 4 V & ' 4 T * ^ = T * ^ 

(Cystofilobasidium infirmominiatum) d s ^t"f btb-5 0 

X^y*^** (Debaryomyces) M^Mi'^U^t LT, |ftL<tt> X 
A* U ^-V-f -fe X • ^ V-fe — 7 7 V (Debaryomyces hansenii var. f abryi) 

JCM144U 7*/* U ^""7 "fe ^ ■ y± = g^SI 777*!) (Debaryomyces hansenii var. 
fabryi JCM2104, 7*'^ U ^"^^•fe:^ • = (Debaryomyces 

hansenii var. hansenii) IF00032^ f*s* V tir-vf i?* • ^ffi^i/ir 
^ (Debaryomyces hansenii var. hansenii) ^00034^ 7*'* y ^-r^ i?* ■ 

f^H^^i?^ (Debaryomyces hansenii var. hansenii) IF0006(K P 
^"-v-l'-fe^ • /N>"ir= ^ft^i^-fe — (Debaryomyces hansenii var. hansenii) 
IFOOSBB^T^ y t^-ft^'^Vt^ ggft^iX-fe — (Debaryomyces hansenii var. 
hansenii) JCM152U ]} tf-v-tf-fe;* • (Debaryomyces 
hansenii var. hansenii) JCM2192, s f*V'fr~*'i-** • M^^-fe 
= (Debaryomyces hansenii var. hansenii) JCM2194, 7^ y ir* • rsls 

-fecn ggfgy-N i/ir ~ (Debaryomyces hansenii Var. hansenii) JCM2196 ^CDx 
'yj-T-Y-fe:;* ■ (Debaryomyces hansenii) ^\ 7*/* y "( *fe J* ■ "V 
7-7^ (Debaryomyces maramus) JCM1528 ^©7*^ y tf"^"*:* '^^^ 

(Debaryomyces maramus) ^\ 7*'^ ^^-^ -fe^'^yy^-r^* (Debaryomyces 
melissophilus) JCM1707 §©7^ y Hr-*4 • ;* y y 7 4 7 * (Debaryomyces 
melissophilus^^T^y ^"^-Yir^ • y 7^ (Debaryomyces polymorphus) 
JCM3647 §©7^ y xt* - ^^ "fe* - #5^77^ (Debaryomyces polymorphus) ^\ 
7* ^ y ^"•e >f -fc ^ • S'a. FjK!)*77^ (Debaryomyces pseudopolymorphus) 
JCM3652 ^ "7 aS y ^ -x' i? 7. • v'a R /tf y 7 7 ( Debaryomyces 
pseudopolymorphus) 7 s D & 4 ' o^^h (Debaryomyces 

robertsiae) IF01277 ^(Ov 1 ^ V 4 ± X ■ P^f^i (Debaryomyces 
robertsiae) ^\ 7^ y Hr^^^Ts -^y]} v 5 ^ ^B^^ y v 5 ^ (Debaryomyces 
vanrijiae var. vanrijiae) JCM3657, 7*^ ]) ' y 
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ai)/f (Debaryomyces vanrijiae var. yarrowii) JCM6190 ^<£>7"^ V ^"^ -i "fe 
X ' s^l/]) (Debaryomyces vanrijiae) i£^Vfhfl%> 0 

X5/^7(Dekkera)R^JSi-5^tl^ LT, #*L<tt, 7 7^7 -^/l^-fe 
(Dekkera bruxellensis) CBS2796 ^<Dyy>ry • TVl' i? 1/ ^ 
(Dekkera bruxellensis) b2l/<5 0 

^>-K^« (Endomyces) JS^JS1-5^£%<t L"C\ * b < ft, 
±X ■ rv't"^^ (Endomyces decipiens) IF00102 %£<D^y F^-fi^ • fi/ 
f^y^. (Endomyces decipiens) ff^if btl <5 0 

AT? (Exophiala) M KB,-f t U, 0^L<f4, x^V7 

-< 7 •f/Wr^f^^ (Exophiala dermatitidis) IF0642U x^77^7 • 
7/^7^7^^ (Exophiala dermatitidis) IF08193 ^O^x. y y y ^ y . fjv 
-^ s r << 7* '4 X (Exophiala dermatitidis) fi^lftbtl& 0 

y^vv(±X (Fellomyces) m^mir t It, £r3;L<te s 7iO 
•x^fi?^, . yy>7Ji^v'^ > (Fellomyces fuzhouensis) IF010374 f07icv 
-fir;*. • 7/^x7^ (Fellomyces fuzhouensis) /^|£ff feftSo 

7^ r7^(Filobasidium)JS^S^5^^i: LT. £f£L<{3:, 7 

n/^i/y-i v A • TJT"^. !) y-7"A (Filobasidium capsuligenum) IF01119, 7 J 
us^l/yj 7 A • #7°;* ]) A (Filobasidium capsuligenum) IF01185 ^<2!7 
-Y P /^i/y j 17 A • 77 7" .X y y-t-A (Filobasidium capsuligenum)-^, 7^ p/«*^ 
y A 7 A • ^V7^V^. (Filobasidium elegans) IF010881 ^£>7-< P/^x-f 
7 A • a: 1/ (Filobasidium elegans) ^,7^ n^v'7^ ^-7a!)7 
^/I'A (Filobasidium floriforme) IF010886, 7^ P^v'fV 17 A - 7p!)7 
^/UA (Filobasidium floriforme) IF01603 ^<£>7W n^S/xV yA-7n!) 
7;^ A (Filobasidium floriforme) 7-< p/^xV [7 A • 7*P If X/Ky A 
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(Filobasidium globisporum) IF010887 |<57^ vs*i/y*j tyJ*- Jfv \f 
y & (Filobasidium globisporum) ^\ 7>f o^v'f-< !7-^ • y 9 7 $ & 

(Filobasidium uniguttulatum) IF00699 ^(D7 A U'^STA !7 A ■ =L.~?y 9 7 
9 (Filobasidium uniguttulatum) i^iif bfrl> <5„ 

/N^ir^T^*?7 (Hanseniaspora) JSMJR-fS^fe £: LT, £r£L<te s ^ 
^ir=-T^4>7 • #4 V zc.jl'^'y'T 4 (Hanseniaspora guilliermondii) IF01411 
^CO/N^ir^T 7t$7 • 9*4 D au/U^yf y( (Hanseniaspora guilliermondii) > 
/^ls±~T7>y$7 ■ (Hanseniaspora uvarum) IF01755 = 7 

^^K"7 • ?^7^ (Hanseniaspora uvarum) ifi££\f bil,Z> 0 

TjN/V^-r^T (Holterraannia) JRfcJH-3$&£1&£ bX> ^f*L<«:, ^^/V 
-r^T • 3^^- 7t^5 * (Holtermannia corniformis) JCM1743 ^<Difr9 iV-* 
-J* . n z=. 7^rJV% * (Holtermannia corniformis) frf £> tt <5 „ 

^f-^i^^TdssatchenkiaJJSJClli-^^^i: LT> #f£L<te, -ff-^ 
at^T • frV x.l/9 V 7 (Issatchenkiaorientalis) IF01279 ^<ZM 
y^-T ' frV ^^9 y 7 (Issatchenkiaorientalis) ^\ ^fff ^y^T • ^7 
77^ ^^^^i^^T (Issatchenkia scutulata var. exigua) JCM1829 N 4 f- 
fxy^rT • ^7'7 7^ ^.M 7 9 ^ 7 9 ( Issatchenkia scutulata 
var. scutulata) JCM1828 m<D4 • 7s ^ y y 9 18^777^ 

(Issatchenkia scutulata) ^\ -fffi>^7 - t!)37 (Issatchenkia 
terricola) IF00933, ff iV^T • f !) 7 (Issatchenkia terricola) 
IF01907 ^CO^ff-^^^^rT • 7 V ^7 (Issatchenkia terricola) t^if bfo 

9 ^7^7 (Kloeckera) UT, #f£L<^ ^^7 • 

7 t° 7 7 ^ (Kloeckera apiculata) IF00865 #<7> W.y <?- 7 • 7t°7 7 7 
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(Kloeckera apiculata) ^y^7 * i?-*r^=-jJ (Kloeckera japonica) 
IF00151 ^<D? Vyfr? = (Kloeckera japonica) l)V£if btl% 0 

7 y 7 (Kluyveromyces) J^t£Ji1-5^£^ LT> 0* L< f± N 7 V 

^<p -^^(ir7 • 7 7 7 A 7 MMv 9 7~ 4 7 (Kluyveromyces lactis var. lactis) 
IF01267 ^<D? ]) -<P-T>f -fe.* • 7^7^ (Kluyveromyces lactis) ^\ 9 ]) 
'io^t^ • T— s3f-VT (Kluyveromyces marxianus) CBS834 ^CD7 U ^ 
p-v^-feT, • -r — df-v'T^^ (Kluyveromyces marxianus)^ 7 V P "7 i? 7 • 
ih— hi/ 9 (Kluyveromyces thermotolerans) IF01674 7y-<p-^-< 
i?7 • "7" — ^Er h Vy~y7 (Kluyveromyces thermotolerans) IF01779 % 7 V -? 
-f-fc7 • -f- — 1/7* (Kluyveromyces thermotolerans) IF00662, 7 V ^< 
p-=r^'-fe7 ■ i?"' — ^E- f- 1/7 (Kluyveromyces thermotolerans) IF0105CK 7 
]) ^p-v'-f i?7 • -f— -=E- h l/7y^ (Kluyveromyces thermotolerans) IF01780 N 
7 y p -v-^ ir 7 • 1r — h 7 C/7 (Kluyveromyces thermotolerans) IF01985 
^<D? ]} ^.w^yf ± 7 • i? — h V 7 1/7 (Kluyveromyces thermotolerans)^^ 

zi^j}**.? (Komagataella) J» fcJR1-*lfc£» i tt , 0*L<f±, =»-r;*f 
7017 • /-*7 h JJ 7; (Komagataella pastoris) ATCC28485, 3 v^f £ ^ 7 • /-?7 
h U 7. (Komagataella pastoris) IF00948 % =1 -? jtf # 7 • 7 h y 7 
(Komagataella pastoris) IF01013 %f(D =i"<?jf 7^7 '^7 h V 7 (Komagataella 
pastoris) ifi^lffbXl&o 

U^>f •fe^(Lipomyces)JR^JRi-5^4*i Lt, 0* L < ft U ^^-T -fe 7 
7 h777jf7^.(Lipomyces tetrasporus) IFO10391 fOD^V^t^ • 7 h7 
7/j%7 7 (Lipomyces tetrasporus) }-f £, ti,.g> 0 

pf PY^t^ (Lodderomyces) LT N #£L<«: V nf 
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v?4~tX • y$?X7$-7 X (Lodderomyces elongisporus) IF01676 
fwr-J'tX • xn y3rXy$7X (Lodderomyces elongisporus) #S^lf £>tl<5„ 

^y = 3^^T(M8tschnikowia)JgtJ:JR-t5|&^i: IT, L< ft. = 
3^7 • (Metschnikowia agaves) IF010860 ^~3i T • 7 

# ^ * (Metschnikowia agaves) ^» N ^ = a^7 ■ d- 1 -^ h7M 
(Metschnikowia australis) IF010783 ^ = 3^7 • ^ f7jj^ 
(Metschnikowia australis) IF010783 y = = 7 ■ fcf fc?^ 

(Metschnikowia bicuspidata var. bicuspidata) IF01408 N ^ 
y = 3 #^7 • h^^.t°y^ W(k-%$^T (Metschnikowia bicuspidata var. 
chatharaia) IF010785 |©^^3^7 • \f % * t° f # (Metschnikowia 
bicuspidata) ^733^7 • Jf jVzu y i/ (Metschnikowia gruessii) 

IF010788 ($<D? ^33^7 • ifjVOL. y %/ (Metschnikowia gruessii) -*K ^ V 
33)>^7 - /sr? ^ 3U-y*/7s (Metschnikowia hawaiiensis) IF010791 #<D^ V 
?7 j 7 • s^r? 4 ^l/i/X (Metschnikowia hawaiiensis) ^5^ = 3^7 • 
/U-j-jr (Metschnikowia lunata) IF01605 f ©;5' = 3^7 ■ tV 7 # 
(Metschnikowia lunata) ^% pty — ^tyjT-nj^*- ~7 4 — (Metschnikowia 
reukaufii) IF010798, * y 3=. 3 # 4 7 • p ^ n — 7 — (Metschnikowia 
reukaufii) IF01679^ ^^^int>-fT • P >f = — 7 — (Metschnikowia 
reukaufii) JCM2279 ^<Djy=.=i$s(7 • n *f a — 7 — (Metschnikowia 
reukaufii)-*K ^^=.3^7 • ]) (Metschnikowia zobellii) IF010800, 
^yzzxf; j7 - s /s<y (Metschnikowia zobellii) IF01680 ^<D* y~* $ -f 
7 • y -< U (Metschnikowia zobellii) ^ ^^^3^7. x^lf- 
(Metschnikowia sp. ) . IF01406 ^(D^ y — zip 47 • zc* (Metschnikowia 
sp.) ^rfb*L5„ 

ir33$3^T (Ogataea) JR JSi" 5 $[£#J t LT> #*L< ft, 9 ■ 

* 5: ^ ^ (Ogataea minuta var. minuta) IF00975, 3cT • $; ^ ^ 
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fyy77-^^^ (Ogataea rainuta var. nonfermentans) IF01473 ^<Dir 
tf$^T • 5:^^ (Ogataea minuta) ^^rtf^ 7 • # J) ^E— 77 (Ogataea 
polymorpha) IF01475 ^(D^rtf? X-7 • # U ^ — 7 T (Ogataea polymorpha) ft 

t°*T (Pichia) JUcJRi-5»^»t L"Cf±, #*L<«\ 
7 (Pichia amylophila) JCM1702 f ©t°3r7 ■ 7?b70 (Pichia 
amylophila) ^\ t°=3rT - 7/V7 (Pichia anomala) IF00118 #<7^t°^rT • 7 
/•=ry (Pichia anomala) ^ N K°*c7 - 3— (Pichia augusta) ATCC26012 
m<DM°*7 13 7$ (Pichia augusta) \f*7 • s<—fr ]) (Pichia barkeri) 
IFO10714 ^(Df^rT ■ }) (Pichia barkeri) tT^T ■ -<y±^f (Pichia 
besseyi) JCM1706 *&0>\Z*r7 • -<yfe>f (Pichia besseyi) h°=¥T • fc*-v 
i^U* (Pichia bimundalis) JCM3591 ^<D\?*7 ■ }f^r>y})7 (Pichia 
bimundalis) fcf^rT • (Pichia bispora) JCM3590 *$<D \f 3rT • tf 

(Pichia bispora) ^ tf^T • * 7-7* VS/* (Pichia canadensis) JCM3597 
^<7J>tf^T-#-7-7 f ^v'.* (Pichia canadensis) ^\ fc° 7* • 10 7 *r A 7^(Pichia 
castillae) JCM10733 ^<D t°*7 • % XT 4 71 (Pichia castillae) t°=3f 
7 ■ T^yrfiy* (Pichia delftensis) IF010715 ^<Dif^7 ■ *f)V'7 s rls%/ 
7 (Pichia delftensis) t°^rT • "f^jVr 4 a 7 (Pichia deserticola) 

IF010716^CDfc°^7* • x'-fe/^'T^ 37 (Pichia deserticola) fc'^T • K7 
tWf'^ (Pichia dryadoides) IF01820 I?© tfdp-7* • K7tFVf^ (Pichia 
dryadoides) -*K t^7-^-*t*7^7 (Pichia euphorbiiphila) IF010717 
!$<D\?*7 • 5j%tf7>f 7 (Pichia euphorbiiphila) t^T • 77 tfT = 
(Pichia fabianii) JCM3601 ^©tf^T • 7r^7=- (Pichia fabianii) ->$\ 
\?*7 • 77^^ (Pichia fermentans) JCM2189 ^©t^7 ■ 77^^ 

~y# 7 (Pichia fermentans) -*K y**?7 •/^V7%/W*S* (Pichia hampshirensis) 
IF0107 19 m<D^*7 ■ /N^'VVy^ (Pichia hampshirensis) f^T • 
t^T-f (Pichia heedii) JCM1833 f^T • t — ? 4 (Pichia heedii) 
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\?3rT-^<< 5:^ (Pichiaheimii) IF01686 5^ (Pichia heimii) 

t'^T • << J *y (Pichia inositovora) JCM10736 <$<D\£*?T ■ / 

> (Pichia inositovora)-^, t°^T ■ v^xV = (Pichia jadinii) JCM3617 

m<Dt°*T • v^jrV- (Pichia. jadinii) ^ • ^/W^P Mir^ 

TPirl^-^" (Pichia kluyveri var. cephalocereana) IF010722, fcf^T • # )V 
4s<y 'UM^-V^'7^y (Pichia kluyveri var. eremophila) IF010723, t" 
. #/\,s(s<}) ^Mf^J^V (Pichia kluyveri var. kluyveri) IF01165 
m<Dt°*T- tJVj^y (Pichia kluyveri) ^ • J T (Pichia media) 

JCM10737 #(Dt°^rT '^f-fT (Pichia media) \?*T ^^7!)^ (Pichia 
methanolica) ATCC58403 ^tf5t°3r7 • ^ * / V # (Pichia methanolica) J ^ > 
t°^rT • 33? 7 (Pichia raethylivora) IF010705 ^Ot'^T • P« ^ D tf? 

(Pichia raethylivora) t°^T • (Pichia mexicana) JCM1835 

%£(D t°*cT • ^ ^ci/ (Pichia mexicana) -"K t°^T • ^ 4 ^ V (Pichia meyerae) 
IF010727 f©t°^f7 • (Pichia meyerae) ^\ t°^T • 5 t°^V 

(Pichia mississippiensis) JCM1703 #Ot 8 ^rT • ^ v'v' $> fc^i/^* 

(Pichia mississippiensis) t°^f7- / /W^cc >'v'^, (Pichia norvegensis) 
IF01694 ^COf^T • / /W^rc ^ (Pichia norvegensis) ^\ k°^T • 

(Pichia onychis) IF01682 ^<D \?5rT • ^"^^^ (Pichia onychis) 
fdrT "<r^y = (Pichia petersonii) IF01372 fc°3r7 •^f/uy^ (Pichia 
petersonii) f^rT • fc"^ ]) (Pichia pi jperi) IF01290 ^(D fc°3rT • t° 

v^y (Pichia pi jperi) fc^T-^^y (Pichia populi) IF010729 ¥f(D 

\?*T • Tjf^y (Pichia populi) ^\ fc 0 =¥7 • ^a.— K# ^ h7^7 (Pichia 
pseudocactophila) IF010730 ^(Dt°^r7 • v'a.— K# ^ f7^f7 (Pichia 
pseudocactophila) ^\ t°^T • 9 ^-/Vfj J\ (Pichia quercuum) JCM3659 ^(D 
^^rT'^oLjvijK (Pichia quercuum) -3% \£*?T • yi^—WVT, (Pichia 
rabaulensis) IF01643 ^<D M°*cT • 7 Ji?— U^S/* (Pichia rabaulensis) ^\ 
t^T-ihy^yT (Pichia salicaria) JCM3653 t°=3r7 • 1r y # y 7 (Pichia 

salicaria) fc°^7 • * a/l'f (Pichia scolyti) JCM3654 tf^r 7 ■ 
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.X rr (Pichia scolyti) bf dfT • ± =f ifx. :/S/7 (Pichia segobiensis) 
JCM10740 <f© tT ^rT ■ *fe=f If (Pichia segobiensis) -*K fc 0 =¥T • 7^° 
/Ux-f^ (Pichia spartinae) JCM10741 ^Otf^T • 7^/I'7 ^ (Pichia 
spartinae) J ^ > > f^rT • 7 b 7 7 7* flsi? x. *S ^7 (Pichia strasburgensis) 
JCM3660 ^(Df^rT • 7 h7^^/^s^ (Pichia strasburgensis) t? 
3rT • i/ K # -f ^7 ^ (Pichia sydowiorum) JCM9455 * © tTdfT • K l> -f * 
7A (Pichia sydowiorum) b? ^7 7 (Pichia tannicola) JCM8120 

^<D t°=3rT • £ = = — 7 (Pichia tannicola) ^\ fc°3r7 • !7 — 5 -f (Pichia 

wickerhamii) IF01278 $?<0tf^7 • 94 (Pichia wickerhamii) jJJ 

bK^7 (Rhodotorula)M^JRi-5^fe^ U, # * L < f± N o K h^7 ■ 
t-7^f^7* (Rhodotorula aurantiaca) IF00754 K h/^7 • ^"^7 

7^7 (Rhodotorula aurantiaca) -*K P K h/>7 * 77# U ^ (Rhodotorula 
fragaria) JCM3930 ^©P K h/^7 • 7 7 # P ^ (Rhodotorula fragaria) ^\ 
P KWt-7 * 7"VVT--f^7 I/^yW (Rhodotorula glutinis var. 

dairenensis) IF00415 ^<£> n K b ^7 • 7*VV7 ^7 (Rhodotorula glutinis) 
n K Y)VJ • 7*7 5 -7 (Rhodotorula graminis) JCM3775,#<DP K b/^7 ■ 
7*7 ^=7 (Rhodotorula graminis) -*K a K b tVy ' 4 7 (Rhodotorula 

hordea) JCM3932 %(D P K h/V7 • "fcA^f 4 7 (Rhodotorula hordea) -*K pK 
f>^7 • P7-f 7 (Rhodotorula hylophila) JCM1805 |©o K Vfry • ^ 
-{D7^7 (Rhodotorula hylophila) p K h/V7 -4 IS (Rhodotorula 
ingeniosa) JCM9031 fOB F Y)Vy ■ -f l/?f~$-f- (Rhodotorula ingeniosa) 
J^> > d K Y^Vy • (Rhodotorula javanica) JCM9032 |©p K Y/^y ■ 

-y^ (Rhodotorula javanica) P K b/^7 • 5 7 ^ (Rhodotorula minuta) 

IF00715, P Kh/U7 -5 77 (Rhodotorula minuta) IF00920, P K h/^7 ■ $ 
7^ (Rhodotorula minuta) JCM3776, P K Y^y ^ 7 9 (Rhodotorula minuta) 
IF00387 |©D K>^7 ■ ^ 7 £ (Rhodotorula minuta)^ 3 , P Kh/^7 • Ai/7 
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(Rhodotorula mucilaginosa) IF00870 ^(Du Kf^7 ■ A 7 3 s 7 
(Rhodotorula mucilaginosa) P Kh/ky-A^n^A (Rhodotorula muscorum) 
JCM1697 ^<7>P K hJVy • ^^yj, (Rhodotorula muscorum) n K h/^y • 
7^f V T (Rhodotorula phi lyla) JCM3933 ^£m K h/V7-:7-f JJ 7 (Rhodotorula 
philyla) -*K bK^7'^S'-7 (Rhodotorula pustula) JCM3934 ^<D n 
Kh^7 • /^y— 7 (Rhodotorula pustula) 6>tb<5 0 

ir^^n^-r-fe^(Saccharomyces)Jl}-mt-5^#Ji LT> #3;L<{±, Iry 
*nv^t^ • ir l^-tfv ? T^.(Saccharomyces cerevisiae) ^00305^ fj/^a-r 
^f-fe-JX • -fe l^tfi>T^(Saccharomyces cerevisiae) IFO0565 3; tzitf- yft P -? 
J±X • ± P-tfv ; T^(Saccharomyces cerevisiae) JCM1818 
-feT. • -fe V If^Tx (Saccharomyces cerevisiae) 5/ # p t7 *fe 7. • /V K !7 
-Y (Saccharomycodes ludwigii) IF00798 ^<£-#- 5/ ^7P-7^t^ • )V K !7 -f 
(Saccharomycodes ludwigii) ffi&tf btl& 0 

f-yXu-vf (Saccharomycopsis)JSJCJS-f-S#4fefei: LT, L < 

W:^ f*;*P7/f3/v'^ • 7^7*!)^7 (Saccharomycopsis fibuligera) 
IF00105, -fry* p-v^T 37"^ • 7 ^ 7" U -7* 7 (Saccharomycopsis fibuligera) 
IF01744, fy^B^fn 7V7. • 7 ^ 7* J) ^7 (Saccharomycopsis fibuligera) 
IF00105 §©ty*n-r/f 37*V^ • 7 ^ P 7 (Saccharomycopsis 
fibuligera) -*K •f-^^JU'^yf 3 7* ^"7 - 77^ (Saccharomycopsis malanga) 
IF01710 Of - y*n7>fa 7°;77 • -7 7 (Saccharomycopsis malanga) ^ N 
•t-yjjUT^ ^-71/7* • i^a — =■ (Saccharomycopsis schoenii) IF01579 ^(D 
•f-yft u-*?s{ r27°v/7 . i/^ — (Saccharomycopsis schoenii) ^\ fy^nv 
-i ^yis* ' v't^fy K7 (Saccharomycopsis synnaedendra) IF01604 ^£<D 
t^^nv^ ■ 7txf>K7 (Saccharomycopsis synnaedendra) 
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>7°]} * — ^ (Saitoellacomplicata) IAM12963 ^©1M h^y • a 
^ (Saitoella complicata) tl& 0 

^yV7^ h^/^U^-V (Schizoblastosporion) JRfcJRi" £ $ScM> i: LT\ 0 
3; L < f± ^ 7-/^7^ h^7K!i ty • ^f-Pxy^ ( Schizoblastosporion 
chiloense ) IF010841 0> */ V* 7* 7 * h * tf? y * V • ^ao^^^ 
(Schizoblastosporion chiloense) j&S^-f 

SO^y* w*s(±X (Shizosaccharomyces) 5 $t£4£>£ LT > #3; b 

< fi N i^y-^ 5/^; P "V-Y-fe^ • v^-Y ^ (Schizosaccharorayces japonicus) 

JCM8263 ^©v' > /t5'* av^ tT. • -y % 7. (Schizosaccharorayces 

japonicus) v^'/t y^n-r^f • ^"^ h^^7^ (Schizosaccharomyces 
octosporus ) IF010373 ^(O^^/fy^n^^-^^ • #7 b X atf 7 * 

( Schizosaccharomyces octosporus ) s i/ 7° ' 7 % P "V *Y "fe ^ • tf? :/ ^ 
(Shizosaccharomyces pombe) IF01628 % v' % /ty*P'7'ft^ • 

(Schizosaccharomycs pombe) IF00344 ^CDi/yf-yTJP-^-f?;* ■ 
(Shizosaccharomyces pombe) ifi%fc\'f b#t<5 0 

v-p^v-rV »>A (Sirobasidium) JR^JRi" SU^t UT> #*L<tt % V 
P/^v^T-f !7A • ^7^tA (Sirobasidium magnum) JCM6876 P/^v"r 
• Tjf (Sirobasidium magnum) ff^ifbfrl&o 

* tKPx^ (Sporidiobolus) Ml-JS^ 5 LT^t U< \$7tf 

VT'-f^7^ • v'a yy= (Sporidiobolus johnsonii) IF06903 ^(D7tf ]) 7 
j$-7$7X • & a (Sporidiobolus johnsonii) tfSfclifbfl -5 „ 



77!)^> h^i?* (Sterigmatomyces) JR^JSi~5^«Ji: b< 
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it-^^v-]) #-*r h-?4±X '^n 7 4 7 7 (Sterigmatomyces halophilus) IF01488 
^©7f!)^vFv/ft^ • ap7^7^ (Sterigmatomyces halophilus) 
tffetlS. ^fD^M^Df^A (Sterigmatosporidiura) M^JR"f5J8c^ 
• kit, 0iL<li, ^r!J^^f^*!)7^n • ^^^77^ 

(Sterigmatosporidium polymorphic) JCM6902 ^f(£>7t- U iJ^V b^^V x-f 
A • xKy^e/l/^T-^ (Sterigmatosporidium polymorphum) tf^lf btl/<5 0 

h/V77*°7 (Torulaspora) Jg^JRi~«»^i: LT N L< tt, ^7* 
*7 ■ X/^T'Vdr (Torulaspora delbrueckii) CBS1146 %£(D b ^7 7*1*7 • x 
A^V^r (Torulaspora delbrueckii) ^plf tL5 0 

M^^7 (Tremella) jg KJR-f 5 Hfc^tto <t LT N #*L<tt, h W 7 • — 
7 "y 1 T 4 T (Tremella aurantia) JCM11327 f©M^^7 ■ ir—y^y- -f T 
(Tremella aurantia)-^ r- 7 *3i>"fe 7 t 7 (Tremella encephala) JCM11329 
h- W 7 • ^>"ir7r 7 (Tremella encephala) ^ N f>^7 ■ 7*!J7V 
T (Tremella foliacea) JCM11330 h 7 • 7^- JJ 7^7 (Tremella 

foliacea) ti*Wbfl&. 

h y a^/Kn^(Trichosporon)S{e:JSi-5^^t LT, #*L<W\ b ]) = 
7/Kn:/- K^^T^f^A (Trichosporon domesticum) JCM9580 
/Jfa^- K^7.x-f7^A (Trichosporon domesticum) ^\ h J) =1 ^ /f? p >- . 
^=3r-Y (Trichosporon laibachii) JCM9934 ^<D b V =1 7/K n y • W/^3f^ 
(Trichosporon laibachii)-^ h <J a^l p V-^^x tf 7 —7 (Trichosporon 
montevideense) JCM9937 ^<D b V 3 7/Js°n • ^l/y A —7 (Trichosporon 
montevideense) h JJ =1 7 /if n >- • A n ^ 7*7 (Trichosporon mucoides) 

JCM9939 f©hJJ3^^oy - J* =1 77 (Trichosporon mucoides) M)a 
7 ^(Trichosporon) sp. IF0116 ^<D b V =1 7 ztfn ;y (Trichosporon) sp. 
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h y a 7.-ftu / j <f 7 (Trichosporonoides) M^M1"?>^4.#I t lt N L 
< & , |. Ja^^py-fT*^ ■ ^^ff-DiVV^ ( Trichosporonoides 
megachiliensis) CBS567. 85 ^© h U n * 7jf n / x * • y ^ > v"* 

(Trichosporonoides megachiliensis) ^\ h V ^77iiu J y{ 7*7*. • ^ K"fel7 y 
V 7 (Trichosporonoides oedocephalis) CBS568. 85 h ]) ^7-^n / 4 7 s * • 
xKt77U^ (Trichosporonoides oedocephalis) # s ^7* bfrl/<5„ 

h y =ry^ , V^(Trigono P sis)JSlz:Jg-t-S»^4&t LT,0* b< tt h V ^JZf 
1/7 • y r y ^ (Trigonopsis variabilis) CBS4095, h y =*"/ • /< y 

T\?V 7 (Trigonopsis variabilis) CBS4069, b V =*V ■/^7t'!)^ 
(Trigonopsis variabillis) IF00671 4? © b V =* 7 7°^^ '^UTlf!!^ 
(Trigonopsis variabilis) ^*pl:f t> tl/<5„ 

!7/Vf^t^ (Waltorayces)M^M-f 5 IT, £r£L<te, !7/l^-7 
^f-fe^ ■ y T^^T — (Waltomyces lipofer) IF01288 ^(OV )V h~?4±7 • ]) 7$ 
7 7 — (Waltomyces lipofer) &££lf b frb3 0 

^^^y^^y (Wickerharaiella) l^JBf5»tLT, $f^U<fi, I? 
4^^%^ • K^/V^r^i (Wickerharaiella doraercqiae) IF01857 %£(D$j<T 
7^7 • K^/l'^r^- (Wickerhamiella domercqiae) ff^lif £>%l>%> 0 

!>^y^-7°^^ (wiiiiopsis) m\^m-tz>%k%.mk lt n $f^L<?±, ?^y 

t/^-*!)7^;^7 (Wiiiiopsis californica) JCM3600 N ^^y^-7°-> 
* • t) V 7t/^7 (Wiiiiopsis californica) JCM3605 %<Dt> 4 V ^^7. • 
*U7t/l'-7 (Wiiiiopsis californica) [7 W D^^iX* . Aaf 

(Wiiiiopsis mucosa) JCM6809 17 A V ^i/7 • = 1r (Wiiiiopsis mucosa) 
^\ 4 x )ii"fl/7 ■ f!A7^'{ (Wiiiiopsis saturnus var. 
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rarakii) JCM3614, ^Pt^-f^-t^ ^St/l/^iyfy^^ 
(Williopsis saturnus var. sargentensis) IF01826 N 4 y 

MWfrV—J"^ (Williopsis saturnus var. saturnus) IF010697 N $ j 
V - f- mn-tt-i-X (Williopsis saturnus var. saturnus) 

JCM1826,«^ (Williopsis saturnus var. 

saturnus) JCM3594, «> ^ JJ tf-?^;* • f-^ — 7-* (Williopsis 
saturnus var. saturnus) JCM3595 S £ ^ ]) . f-^ — -fy^ # ' — 

•7^^ (Williopsis saturnus var. saturnus) JCM3596 N £ ^ y ^-7°^/^. . -y-^ — 
■7-;* — -7-^. (Williopsis saturnus var. saturnus) JCM3623 > 4 ]) 

Jr-fls* - HgM-V-Z—f-X- (Williopsis saturnus var. saturnus) 

JCM3624,!7^ y^-7 D ^--y-^— WS,^ ^ (Williopsis saturnus var. 

saturnus) JCM9398 N £ -Y y ^-T'v'^ • f- ^ — j~ X UU^T^tiU^^ 
(Williopsis saturnus var. suaveolens) ^010698^ £ 4 y ■ 1r^~- 

f*.* l£My-~7-y-~7 4 l/^-y?s (Williopsis saturnus var. subsuff iciens) 
JCM3625, t>4 y tf-^V* • f-^— 7-^ v--^^^ (Williopsis 

saturnus var. subsuff iciens) JCM3626 ^(Dtyj U t^v 1 ^ • 9 — i~ X 
(Williopsis saturnus) d^ift>th& 0 

^Pi?-* (Yamadazyma) JRfcUR"*" t LT S ftt. t< te, tv^v • 
7 7 y y f" (Yamadazyma farinosa) IF00193, J Y^#*?'? • ~7 7 ]} J -f- (Yamadazyma 
farinosa) IF010061, *rTjfi?T • 7 7 V / f" (Yamadazyma haplophila) IF00947 
IgOir^v^ . 7t y y ^ (yamadazyma farinosa) &mf btl<5 0 

to (7 (Yarrowia) UT, SSKttx tn<7^7-5 

T-f * (Yarrowia lipolytica) ATCC866U f • D^Df^^; 

(Yarrowia lipolytica) IF01209 P !> T • !)^!)r^ (Yarrowia 

lipolytica) IF01548 ^(Dirn ^4 T • !)^!)f^* (Yarrowia lipolytica)^ 
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ffl,Ji!Bl»£4fe<0 5*>. I F Of f ©# ^ HfcH^ li W) iiI550f ( I FO) 

f o^e>A¥i~5 r t as-et s 0 

C B S#-^-<^# &flfc$t£!%lY£ The Centraalbureau voor Schimmel cultures 
(CBS)0^^^yh*^n^ (http://www. cbs. knaw. nl) Kliaft $ frlT*3 «5 > 

ATCC American Type Culture Collection (ATCC) <7M ^ 

(http://www. atcc. org) £1E«£ tt"C*5 V > & ATCC ^ b 

I AM#-^0#$nfc:^C^W;, IAM Culture Collection (IAM)©^ — * s> 
b # ^ p ^' 

(http://www. iam. u-tokyo. ac. jp/misyst/ColleBOX/IAMcollection. html) 
fclBfJSftT ft m IAM ^&A¥t5 - ^t#5o 

JCM #^c£#$fri 7c: t$£W± Japan Collection of Microorganism (JCM) <D4 > 
$—%y b#^P^(http://www. jcm.riken.go.jp) ^fatt$tfC*3 <9 ^ ^ JCM 

x >9 mm £ tb 5 « if <z> v N-f ti<oWx h o x t> x v \ 

v^ 5 r t *\ h z v^ nmm Lxn h mtnw ^^co^mx^m t tc t> <d s w h , 
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tftf^B^^/MBIMfrteftUflu*; (ii) xte**; ( i i i) <r>% 

£ft5 0 shMS^ltwu NZ7^;y, hy^h-*, B-m^**s tfv^zfh 
y^xW^-^ote^n^tiSS^ffi^tLSo s^tfjanrn^ P H»3 

~1 0, L<ttpH6~8, ii.^4~5 0°C S 0 * L < f± 2 5~4 0°COiI 

*mm<DMM%fete, mntLx±m-^ (3) ^sti5 3-^y-3 
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mt±m-wt^. (3) -T:m£tizB-**y-s-(2-?-x.~;i>)7viK°*ym 

^x^;umm&k**&1&&$X'mM£&Z>jjW;, b) JhiB— JR* (3) T**£ 
ft£ 3 y- 3 -(2 -^^)7°n t^V^^x^M^ft^^lftJBVV 
i#lltRje*l^^fT5^*^^f bft N -ft&ttiil[fflV^5ri^-et5*J, 
IIBttfcWu m^lim^ffi^ft5^/^--n^^Mv^W$LV>fc8?), 

K*S^^T?©±1B— (3) T'*^53-t^y-3-(2-fi=/V)y 
Pt^y|x^T^ilWIttO. 0 00 1~5 0%(w/v), $f^b<fi 
0. Ol~5%(w/vk ©iB^gtK^ &K&e>tfKJ£©IH* 

y^/Mvi^TS h\ ^y^/w^^^^-^v'K^^zKft^^mAnL-ct.tv^ 

U |^ C @ #TC Tween80 ^>$/a^f— x^r;Wi ? &#ffi*&i4#J£MJ LTfc «fc 
n^7;i/3^/K Jftife^tfSSSC© l ~ 2 ofg^/i^lr^ftTV^ £ 
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WK!)Vi(NADP)S:0. 001-0. l%(w/v), 

2 0~5 0°C, £ fc^f: L< «:2 8-4 2t:<2f£|g-C'fTl\ P Httit3~l 
0, £f£L<te5~9 N £ L< & 6 - 8 © Wefr 5 „ 

^JPLTfT^n, lM»^|^fc!MP tf-'f* /minuet) ft 

B-3) ^tt^3-b KP^r'>-3- (2-^-^) ^Ptftyjx^ 

±|SB-1) 3U3B-2) -C#6>tb«-Jtt^ (3 5 ) T*£;ft5^?£t4&3- 

Tfo3 0 ±!Eft^?£'l4& 3 - fc Kp^tv'- 3- ( 2 -^-;v) .7 u 
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XTA'fc&tKD* 0t.L^i¥Mt LTIt (S)-3-fc Ko 3 - ( 2 

=l;V)?u f ^-^^f-zV^^x/K (S)-3 - t Kp^>- 3 - (2 
/nWy|xf;H77/K (S)-3-t Kn^rv / -3-(2-^^— As)~7n fc° 
tyi^a ^/v^^-r/K (S)-3 -fc Kt3^r-y- 3-(2-fi^)^o t°^-^ 
R>f V^n tf/l^*7VK (S)-3-fc Ka ^r^- 3 - ( 2 - f / o ft^ 

^^ayalf;H^r/K (S)-3-t Ko ^rv'- 3 - ( 2 - f x=;i/) / a l^t 
^^fWa^x/K (S)-3-t Ko^'V- 3 -(2 -f-^=z;U)^u Vjt^tiff 
yff-A'X.XTA'* (S)-3-fc Kn^v'-3-(2-fx=;u)/Dt 0 ty^^^ 
v-^ !) — •? s f-)Vau?s*r)V^ (R)-3 -fc Kn^^/- 3-(2-fx^;V)/B fc°;t> 
^^/Wi^-tvK (R)-3-t Kn ^i/- 3 - ( 2 - f x=;v) ftyiif 
,Wc*7VK (R)-3-t Ko^f-^- 3-(2-fx=/v)7'alftyi/n fcVl^ 
*7VK (R)-3 -t Ko^fS/- 3 t'^-y^J yzfv fcVl^ 

*7VK (R)-3-t Kn^r^- 3-(2-^-^c— ^)7 , nt'tytv'^n^Pk> 
«7VK (R)-3-t Kb^y- 3 - (2 - f xx^)^o fty®yf ;n^f 
/K (R)~3 - 1 Kn^v--3-(2 -^=/v)^n fty^V^x^r/K 
(R)-3-t Kndrix-3-(2-^^—/U)yp t 0 ^"^^ — y — -ff-/U=^^ 

B - 4 ) TJJiib 

±|BB-1) Xf±B-2) TfWb^S-Jtta; (3') tf«SH5*^«ttft3- 

tmmo^mx\ r'r 1 ' nh (r^^r 1 * iwt?& 5.) 

C) Kgg>»5cJgJft 

±C3fc¥iStt*3-fc Kodp-V- 3- (2-7-«/u) 7°p tr^TS K£<& 
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±IE^7^^3S7C^Ji LtMlCtt, (B 8 H 6 ) ; X«U (B 

■r h y ^A7^$ = 7AM K^-r h\ yf 7at^^7am k^-t kx« 

tMJ^A'^ (2-^ h*-^ h^vO 7;u5 = ">^/^ K7-f Ka«*rf bti 

(2-* h*r*S=- h*ris) 7;W? = >>W Ky>f KT*&<9, #t»*L<ttX 
tWlcAf^^t hy (2-t« F^'^x h^^) T/W$; = !7A/^ K 

y>T K (Red-Al (SftffiflQ) -CfcSo 

$^<£7$ K3E©#-a-t Ky h't LT(i6Si^±, 3 157 5 ><D7 5 K£©» 
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W bH^o r 5 # 7 ^3i7c#J 3 £ ^-r /^^^ 

Tfr$~t&mm7Lm%m^z>m&\a*, i§s§\ o~ioo°c s uiL<»2o 
~6 o°c©issi-efe^ 0 

7K (M, ISCf LTO. 5{§ft:M^±l Ofg#:|Sft^T, &£L<telfi£ 
H^4^±, iJIL<ttpH4. 5^±, WJl<ttpH4. 6 ^±0|£|ffl 

<D&X\mi£s pH7*I, i b< ftp 5l f"£p^ KiipH5. 

ft. mm, BB^<D%^7$i/mm, * ^y^/^^ms p- v^^y^^-^^m 

fc^f^pg^frt&V^ ^^tCfi, T>^t=-T ; Tk^fby Tk^-fb 
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< f^fvw^vi^ hvxfiT-fe J> VT*fc3. M'OfcJIitt* It, 3-fc 
(2-^=^) /ot'^yT? KK^tt, 0. 1-10 0 

50 



WO 03/078418 



PCT/JP03/03170 



ft$lfflFflJBV^*K &*U<ttl~l 0&m{%AX~h% o 

Rj&tctiimi-zfrvmft. £*#*fc£*«ran*5M¥ 
-rs^^^^ffttfetb^x flffrfcv^, asm, 3-7$;-i-(2 

jwieWfctt, im.w5-vj», imtef- mji?^ tk^^p ^A^or^y 

4fe ; ftifc**-M*y y ^a^ot/w^ 3J^«S^ift4fiL ; $Ifczk 

m*/w?j», fcwtfom'*y pernor v ±M&mmmm& fitwt-r h y * 
sMf©^*^ites mm, mm, mm, &&&m#<D*A'tf>mm&m 

ItpH4^±, ^L<ttpH4. 5PJ1±, MIL<l4pH4. 6J^±(0 
ta*^©»<DEJSflUe'f4, il^0°C~8 0°C. 0l£L< f42 0°C~6 Ot© 
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±fBJH*£flfiK ttffl • WB«rfTi\ 4fi!tlfc3-7^-l- (2-^~ 

3-7$ /-l- (2-^=A0 - 1 — /^^TK^tt^rW— 

t mm Sit 5 *> tc o T{±> 7VV 5 - # A »»5cjH fcTOtt-ffe LfcRfcttfc&K 

^A*3Kn*l«r^fttt^LfeKJ6:*^6)aw • l»Lfc|3-7;/-i- (2 

±12*13-7$ / - 1 - (2 -^-yu) - 1 -^n^/— /HfiS:*^ UttJRx 

±fB£«l§i££ L-Ttt, 3-75/-1- (2-^=/V) 
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V^*i N #l£b<te, 5~3 0MlT'i!b5„ 
1. — h^ij) 

^|55^$t^^v^^ > j^^tus, ;m*wt. v^^m, %wts ?^^m, 

TV*=*.*£Si ; = b y dE|| (NTAK ifl/yi?7 5yESi (EDT 

far? y *°y % fr-R^mo-r b y ^a, #y^A N T^-vj±m.mww b 

ft<5„ roHA¥©U$©^e>t Kp^^;^yilixii75y/Ky* 

bV\ 

l^/WU£;ftbT, 0. OOOl^i, &JL<liO. 0 0 l^/^±, £ 
«9#F;§;b<teO. 0 l^/W^_h£>f5ia-e;BV^ft3o ~ Jhpgi bTfi 5 0 ^Er 
0tl<«io *vi^T> £ "9 b < 5 ^e/v^Ts <£ "9 b < ti 

bV\ 
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y^it^LT, i~io oi&fcffi&m^ibti, m^v<\t, 5-30^1 

MXfo& 0 

Mlft^ mzmfe£tlte^i>KmKO~l 0 0°C, 0*L<tt, 5-7 0°C 
- hfflfrf&fck 3 -75 7 - 1 - (2-?-3-~;v) -l-yn^V^itf f 

-l-^n/NV-^mSrttfflLfc^S^^Lfcft, H&flu 
±!B^£T*#fcft5ft^Stt3-T^/-l- (2-^c~/U) -l-7n 
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5 0 0 p p mJ^Ts £P4 L<ft3 0 0 pp m^T, ct *> 04 KttlOOppm 
£*T> Kli50pp mJ^T> #(-0* L<tt30pp m^TT'fe 5 > 

.£A±©^ife-C#fen53fe^fiH4 3 -75 / - 1 - (2-^^) - 1 -7u 
8 0 % e e £*±s ^l(tt9 0°/oee #l^L< U9 5%eeWt 

±IET*#fcn^3fc#«j43-T5:7- 1- (2-^~/V) -1-7" 

iitf^ ^ftWKHU #fF»^2 5 4 9 6 8 l^afB«©i 5 fc % 1-7 

(IS) -3-^f;V75/-l- (2-^^-/u) -l-yo^V^ 
(O-yy "f 7Wb$£>f±> Journal of labeled compoun 
ds and radiopharmaceuticals vol.36, N 
o. 3,'. 213-223 (1995) fciB*8© .1: 0 fctfi 5 o3g £ UTWffiT?fc § 
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<mnm> 

2 4°C-C6 0%7K^b^-hU !)A10. 1 6 g ^^^^^^7 8g^f h 
7tFP77>6 0mlt'tt^Tm 3»£i±fc 0 gEfi£ (7 9^) T\ 2 
-Tt^JVj-Jr? a^>2 0 g f7t Kn77^20ml (ci^fi? $i±fc^fi££- 

4%-e&ofc 0 

K£i£&LT7kJf Om 1 t3@ttltlU 3fcf5 if^WHjf 

^r^fp^7K2 omi -e^#Lfc D mz.-nmmLtcmzt*jf }) ^-^&o 

ttT)|f^£rfTV\ 1 2 8-1 3 0°C©jif# (4mmHgTil) "CTK^-ft;"^ h V 

^TV^ 2 6. 9g mW. 8 7%, 11X33 7 4%) £#fc 0 

'H-NMR (CDC 1,) 8 1. 27 (t, 3 H N J = 8Hz), 3. 92 (s, 
2H), 4. 21 (q, 2H. J = 8Hz), 7. 15 (dd, 1 H„ J = 5Hz, 
1Hz), 7. 70 (d, 1H, J = 5Hz), 7. 74 (d, 1 H N J = lHz) 

ft, d Y f ^7 7 ^ - oMft^T©! D . 

MCI -Gel ODS 15 cm (=Sft$tfc») 4 0°C 

Tth-fy/l-: 5 0mMii7^=7A7Xii=5 0 : 5 0 (0. 7ml 
/m i n) 
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tfeffl&S UV2 5 4nm 

m 

2 4°CX*6 0%tK^-7" > V 17^ 1 3. 3 1 g tmm^^^5 6. lg£& 
X Yy fc Kp77^ 1 0 5m 1 -?tt&A,-C6 0t)£T*imLfc o M^T\ 2- 

2 0^^frxiiSTL.7t o ^(D^kim^ &m.mxmwu uLfotmT ^ t z 

0TX*bVMcf£fctl5 £9MTL/c 0 MT^ pH=l. 5"Cfco 

7k3 Om 1 -ej5fc#t7t 0 »btb7t«g^J±73 5 OmmHgC/iSlfliLf;, 
fttN a H*5fe(^^-r^^^ili"5fci6. 7t 1<= Om 1 , > 

3 0ml^2 5tt*M, 3 0^W:WLtc^ ^mZftWiir % kX*4 
/V#£l^7t 0 T-fcf^hy^S^M (JE73 5mmHg) 3 
-^-^y-3- ( 2 -fx^;k) :/p t^^^^^/V^^x/W- 4 6. 3g (M 
g9 2l IK^9 0%) &#7c„ 

(M$J3) 3 y- 3- (2-^~/H 7nt'tyix^^r;v 

2 4W6 0%7kitft;-7- 1^ y 17^0. 2 5 4 gt»7xf/H. 9 5 g £ £ 

7f7tKo77yi. 5 m 1 -ett&A,-el?-^ ai^^^rto MS (7 9°o 

X\ 2-7tWt7xyO. 5g5:fh7tFo7771mnrM$tfc 

w^i 5$frrtxmTLtc 0 %<D&imms mB.%xm$¥L, ej&jWtltc 
^r^-e s Emm^±mmmmi trnm^wK^ >omwtv-? v^yy^-x 
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1 ) 

2 4°C-e6 0%7K^b^b !J !)A0. 2 5 4 gSrff7tKo77yi. 5 m 

1 "ettiiAy-C#a, W^^rfCo mum (7 9°C) X*^^^H. 95gi 

2 -r±^/^^y ^ 0 . 5g^rf7t Kn77^1ml 

LtcbZZs fcJfc®.m±8 3%-efeofc 0 

($Jji$|4) 3 -^-dry- 3 - (2-f=-^=/V) /p t°tyixf-^x^f^ 

»^if/H9 4. 7g (1. 6 5 mo 1 ) t e r t -Zf V V t> 

A 7 1. lg (0. 63mol) £ 6 0 ~ 6 5°C^T^PL, 6 0-6 5°C^T 
1B#PhWW 5 ^> 2-7Wft7x>5 0g (0. 4 0mol) Of/Hyi 
8 0ml§«^7 0~7 5tttlTU 7 5 ~ 8 0 °Q,KX 2 Ufc„ S 

JSI&&^S.(-7££P U 7 2 5 g ^R^Tg^^fvl' 6 0 0mlT'ttfflU fi&fb 
*ifck"?*iMft*» U ^EE^WLT6 5. 2gW3-^7-3- (2-^3i 
-M 7u t 0 ^-^^^/^^x/^^r#fc («8 3%) 0 

OKffitils) N-pt^vi'- 3- (2-^^^/u) /p^yr? 

#%^Ji-e#e>tLrt3-^-^y-3- (2-^^=^) t°o ftyixf ;h 

*7Vl> 5g (2 5. 2 5mmol) ©^;^2 0ml|t|I4 0%^f/l' 
7;y/^y-/^$9. 8g (1 2 6. 2 6mmol) %Mz-X^.mz.T 1 

^yv-3-^-^y-3- (2-^=/v) /nftyT^ K©^4. 6g&# 
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'H-NMR (CDC 1 j) 8 2. 85, 2. 87 (s N 3H, / 3; KS 

&m<D®m&&m, s. 90 2hk 7. 15 (m, ihk 7. 17 u 

1H, J = 4. 8Hz, 3, 8Hzh 7. 74 (dd, 1 H, J=4. 8H 
z N 1. OHz), 7. 83 (dd, 1 H, J = 3. 8Hz N 1. OHz) 

(S) - 3-fc Kn^-3 - (2-^-/P) t't^xf 

3 0mlO77^3|CMJxf;l/7^y2. 3 4 g (2 3. llmmol) J> 
ctT^^N, N-^^fMM7 5K (^TDMF kW0t~$~) 3 m 1 fritted, 
fcV^*#Tfc<¥Bfcl. Olg (21. 9 0 mm o 1 ) *5 .fctffiBifll 4 "C#btL 
tz 3 -t^y- 3 - (2-^^=^) t^^^^^/^^x/V 4. 02g 

(2 0. 2 8mmo 1 ) irl&KlR uCl (p -i/* ^) [ (S, S) — N 

-p - y ; v^*;vfc~;v- l , 2 x.~jU^?-uy-Z?T 5: >-] (^TR u C 

1 (p-cymene) (SS-TsDPEN) 6. 6mg (0. 01m 

mo 1) &AP?U 5 0°C(CT4 2B#TO#L/cio RjSm, tK^T fc* 2 m 1 <£r7JB 
i 10 %^^^lPx.T pH2i LtftSif/VfltlJ U ISfP^TK. f&>faS 

f^'^7^r-^T|*^LT3. 8 3gO (S) -3-fcFP^-3- (2-^ 
f^-^^^^^X/W^^fc (J|X^9 4%) 

U 9 7. 5 % e e 0 

Ch i r a 1 c e 1 OD (^^±M±U) 3 5°C 

n -^3rf->- : 2 -^5^7^= 9 0:10 ( 1 m 1 /m i n) 

^{±S$ft UV2 3 0 nm 

mmm2 (s) -3-tKo^>-3- (2 yo^yixf 
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2 00ml©77^3|tHJiW^yi6. 71g ( 1 6 5 mm o 1 ) *5 
£X?&mDMF 2 0ml &i±&^ lk^*%iTK*cm7 . 2 0g (15 6mm 
ol) *s£TfmkW4'?&t>hl£3-**y-3- t't^ 
Sif/H^r;!' 28.57g(144mmol) %M?i, fltRuC 1 (p 
-cymene) (SS-TsDPEN) 45. 8mg (0. 0 7 2 mm o 1 ) & 

5 o°c^T4 ommmw^tc *&tk* i 4m i *mx., i o % 

*&*CTfKH5c«G^L. $&jtt&«EE**t U MgU2 6. 5 3 g© (S) - 
^9 2%) 0 

»jli»LTMU 9 7. 5%e eT-fcofc. 

B*©^** l% % y ^7* f> ^ 1 %, *3§^^*0. 6%© 
ft U n/^v'f-f A 

(Filobasidium uniguttulatum) IFO0699 
ftML, 2 8TCT'2 4W»j#*tfc 0 *g»Tl£, (lmL) 
a&#*L*fr«r¥*Lfc D II^53-t^y-3- (2-^= 
/U) t^^i^m^xyVfi, $C'J+l#W : ffij&&§§ 7 5 1 4 2 
^t^oT^Lfc 0 ^®*^i//>3-^. 1 0 OmM N 3-^y-3- (2 
-^oi^/U) f^-^oi^/Vai^T/V' 0. 24%, NADH 0. 0 1%, 
NADPH 0. 01%, *M.Wt;<v7T- 100mM(pH7. 5) 
6>3&5RJES«t2 0 0 |i LtBlL, 3 0ttg^Sf&^tfc o £JSM#?18R# 
ir#2-7n/V-;V8 0 0 ju L&SsjbHU TK&ttfc, ±m^^;v 

5:HPLC|Ct^f Ufc 0 HPLC^7A(iCh iralpak AD-RH(^ 

« : 3 5 °C 

60 



WO 03/078418 



PCT/JP03/03170 



W:UVM (2 4 5 nm) 

»l»:7 094 1 OmMV l/%m.ffiW. (pH6 . 0), 3 0%7tf^M);V 
: lml/mi n 

B i e b e r b (J. Organic. Chem M 6 2|, 2 6^, 9 

0 6 1-9 0 6 41, 1 9 9 7^) \Z <fc «5 ^ bfc 3 - t K p =*r $/- 3 - (2- 

U #feft£:2o<£>fc 0 -^ (01 ©^1^9. 3#*5£tflO. 5#Ofc?-^) 
©^ttSr^W-rS^ir^J: 19, (R) -^(01©#j|ffl9. 3 #) fc^rj? ( S ) 
-#:c7)3-t Kndf--y-3- (2-^^-/1^) /n t't^xf ;kx^f/l/ (H 

i^^r B uo. 5^) <Dh°~-?zmfeLtc 0 Rfcmzftmistctzz, (s) 

-3-t Kn^rv'- 3- (2-^^=-jv) -fn h'^^m^/^^'r^ t m 

±ibhp Lc&mz£V)ftM£htct o -?zfti&-mm^Tmbtitc o 

S) -3-tKn^riX-3- (2-^=/P) :/n tf^^nfvvrc^Tvl't #t 
5t$*t5« (BI2) &NMRR1J; VMtiT^tc (@3), 

1 H — NMR (CDC 1 3 ) 51. 27 (t, 3 H N J = 7Hz) N 2. 86 (d, 
1H, J = 2Hz) N 2. 87 (d, 1H S J=5HzK 4. 2,0 (q, 2H N 
J = 7Hz) N 5. 38 (m N 1H), 6. 98 (m, 2 Hh 7. 26 (d, 1 H N 
J = 5 H z) 

m/ z : 2 0 0 

£fc.NMR£^fc|lrMo s h e r & (Ml^cft^t^lS 51 # 462-470 
M% 1993 #0 (a^ ffeftSSete(S)frr?&5<b&5tLfc 0 ^_bt3i J: D % ±|BK 
JStcJ: «?£e5cLTV^#>SC«:(S)- 3 -fc Kp^>-3- (2-^^/U) /nt° 

£j£Lfc(S) - 3-fc (2-^=/V) ftytxf /VX7 

7VW7>3|gte 729rag/L N ^(D^^M^tt 9 9. 5%eeffcofc 0 

z<Dm&mw±mz^xmn(Dm^%ft^tc%s%:$:m 1 t^i- 0 ao - 3 - 1 

61 



WO 03/078418 PCT/JP03/03170 



62 



WO 03/078418 



PCT/JP03/03170 



(mg/L) {% e. e. ) 



Arthrobacter atrocyaneus JCM1329 


9. 77 


4. 53 


R 


Candida albicans IF00759 


1580 


56. 2 


R 


Candida holmii IF01629 


1250 


55. 2 


R 


Candida parapsilosis CBS604 


2. 63 


>99.8 


R 


Candida parapsilosis IF01396 


5.91 


79.4 


R 


Candida vaccinii JCM9446 


2190 


39.2 


R 


Candida valida IF010318 


406 


87.2 


R 


Cryptococcus humicolus IF010250 


389 


58. 1 


R 


Kloeckera corticis IF00631 


446 


49.4 


R 


Kloeckera corticis IF01097 


40. 3 


5.31 


R 


Kodamaea ohmeri IF00158 


839 


1. 10 


R 


Leucosporidiura scottii IF01212 


723 


20.7 


R 


Metschnikowia bicuspidata var. 


1680 


42.6 


R 


californica IF010787 








Metschnikowia krissii IF01677 


300 


22.9 


R 


Metschnikowia pulcherriraa IAM12196 


626 


44.5 


R 


Metschnikowia pulcherrima IAM12197 


247 


59. 2 


R 


Metschnikowia pulcherriraa IF00863 


393 


96.6 


R 


Metschnikowia pulcherriraa IF010796 


684 


64.8 


R 


Metschnikowia pulcherriraa IF01407 


833 


32.4 


R 


Metschnikowia pulcherrima IF01678 


1810 


46.4 


R 


Paenibacillus alvei IF03343 


438 


>99.8 


R 


Pichia angophorae IF010016 


781 


88.5 


R 


Pichia bovis IF00872 


.922 


98.6 


R 


Pichia cactophila JCM1830 


889 


48.7 


R 


Pichia chambardii IF01274 


259 


21.2 


R 


Pichia fluxuum JCM3646 


323 


19.9 


R 


Pichia japonica IF010721 


1370 


51.4 


R 


Pichia lynferdii IF010724 


1310 


73.4 


R 


Pichia manshurica IF00181 


628 


22.2 


R 
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(mg/L) 


(% e. e. ) 




Pichia nianshurica IF00864 


1110 


76. 5 


R 


Pichia misumaiensis IF010221 


296 


1.37 


R 


Pichia naganishii IF01670 


1120 


, 94. 5 


R 


Pi phi a nakasei TCM1699 


285 


42. 3 


R 


Pichia nakazawae var. akitaensis JCM10738 


96.6 


12.0 


R 


Pichia nakazawae var. nakazawae TCM7529 


402 


6. 48 


R 


Pirhia nhiloeaea TCM10739 


580 


50. 6 


R 


Pichia rhodanensis JCM3649 


72.8 


78.9 


R 


Pichia silvicola JCM3627 


33.2 


71.6 


R 


Pirhia suboelliculosa IF00808 


352 


33. 5 


R 


Pichia toletana IF01275 

X JL 1^11 JL CX UV J. v-/ U CillU JL X V/ X w ■ w 


188 


28. 0 


R 


Pichia trehaloohila TCM3651 


120 


41. 8 


R 


Pichia triangularis TCM2379 


192 


97. 7 


R 


Pichia veronae TF01667 

1 JL 0 11 X a V vJJL W11C* v5 J- J. W JL w w 1 


390 


14. 3 


R 


Saccharomvcs exieuus IF01170 


1930 


79. 2 


R 


Ambrosiozyma ambrosiae IF010835 


179 


87. 1 


S 


Ambrosiozvma cicatricosa TCM7598 


481 


75.0 


S 


Ambrosiozyma monospora IF01965 


318 


>99.8 


s 


Amhrosiozvma monosoora TCM7599 


492 


66. 5 


s 


Ambrosiozyma philentoma JCM7600 


193 


>99.8 


s 


Ambroziozyma platypodis IF01471 


1330 


11.8 


s 


Brettanomyces anomalus IF00627 


344 


>99.8 


s 


Brettanomyces bruxellensis IF00629 


739 


99. 3 


s 


Brettanomyces bruxellensis IF00797 


305 


98.9 


s 


Brettanomyces naardenensis IF01588 


2360 


92.5 


s 


Brevibacterium sacchrolyticum ATCC14066 


1120 


>99.8 


s 


Bullera pseudoalba JCM5290 


280 


>99.8 


s 


Bullera unica JCM8932 


178 


>99.8 


s 
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an (o<5g) 



Candia larabica JCM9557 


50.6 


>99. 8 


S 


uanaiaa 


uoiuinii iruiuuoo 


731 


96.5 


S 


Candida 


U^A A A i' A TCniflO/Ifi 

boidinii lrulu^4U 


1670 


65.2 


S 


Candida 


boidinii IrUIUo^y 


1270 


90.2 


S 


Candida 


boidinii lrulUb/4 


1610 


74.0 


S 


Candida 


cyiindracea AlCC14oou 


101 


86.8 


S 


Candida 


deserticoia IrUlUZoZ 


276 


>99. 8 


S 


Candida 


iamata AlCCZUooU 


26.3 


77.8 


S 


Candida 


iamata IrUUooo 


73.6 


>99. 8 


S 


Candida 


glabrata aiccjloizo 


278 


39. 2 


S 


Candida 


glabrata lruuuuo 


2. 16 


2. 57 


S 


Candida 


glabrata lruuozz 


560 


67. 2 


S 


Candida 


glaebosa Irulobo 


152 


>99. 8 


S 


Candida 


globosa iruuyoo 


160 


>99. 8 


S 


Canal aa 


gropengiessen iruuooy 


131 


10.5 


S 


Candi da 

KsCXl 1U JL LAO 


intermedia IF00761 


1020 


1. 11 


S 


Candida 


krusei IF00201 


496 


>99. 8 


s 


Candida 


krusei IF01162 


440 


>99. 8 


s 


Candida 


krusei IF01664 


258 


91. 3 


s 


Candida 


krusei JCM1608 


384 


>99.8 


s 


Candida 


krusei JCM1609 


329 


>99.8 


s 


Candida 


krusei JCM1712 


408 


>99. 8 


s 

V 


Candida 


krusei JCM2284 


379 


>99.8 


s 


Candida 


krusei JCM2341 


356 


>99. 8 


s 


Candida 


magnoliae IF00705 


2070 


31. 4 


s 


Candida 


raaitosa IF01977 


384 


70. 3 


s 


Candida 


raelinii IF00747 


507 


84. 7 


s 


Candida 


melinii JCM2276 


57. 7 


28.2 


s 


Candida 


raolischiana IF010296 


61. 7 


86.8 


s 
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(o<5g) 



WW 




(rag/D 


(% e. e. ) 




Candida 


norvegensis JCM2307 


349 


90. 7 


S 


Candida 


parapsilosis IF00585 


24.8 


>99. 8 


S 


Candida 


pini IF01327 


370 


99. 2 


S 


Candida 


quercuum IF01576 


146 


>99. 8 


s 


Candi da 

UCilJU.L Lid 


rueosa IF00591 


3. 27 


>99. 8 


s 


Candi da 


sake IF00435 


484 


55. 3 


s 


Candi da 


solani IF00762 


660 


91. 3 


s 


Hand i da 


tronicalis IF00006 


423 


89. 6 


s 


Candi da 


troni cal is IF00 199 


279 


91. 3 


s 


Candi da 


trooicalis IF00618 


261 


95. 3 


s 


Candida 


tropicalis IF01647 


62. 6 


70. 3 


s 


Candida 


utilis IAM4961 


181 


94. 1 


s 


Candida 


utilis IF00396 


238 


95. 1 


s 


Candida 


vartiovaarae JCM3759 


20.4 


76. 3 


s 


Candida 


zeylanoides CBS6408 


111 


91.3 


s 


Candida 


zeylanoides IF010325 


162 


72.8 


s 


Candida 


zeylanoides JCM1627 


169 


62.6 


s 


Citeromyces matritensis IF00651 


165 


94. 1 


s 


Citeromyces matritensis IF00954 


67. 3 


>99. 8 


s 


Corynebacteriura acetoacidophilum ATCC13870 


1460 


>99. 8 


s 


Corynebacterium amraoniagenes JCM1305 


1190 


>99.8 


s 


Corynebacteriura flavescens JCM1305 


889 


>99. 8 


s 


Corynebacterium glutamicum ATCC13032 


1260 


>99.8 


s 


Corynebacterium glutamicum ATCC13826 


1350 


>99.8 


s 


Corynebacteriura glutamicum ATCC13869 


1060 


>99.8 


s 


Corynebacterium variabile JCM2154 


637 


>99.8 


s 


Cryptococcus aerius IF00377 


1210 


>99.8 


s 


Cryptococcus aerius IF01322 


311 


>99.8 


s 


Cryptococcus alubidus IF00378 


619 


99. 1 


s 
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mm ^* 

(mg/L) (% g. e. ) 



f-v^t ry\ + a n n n m 1 O O 1 /ill C T H fill hi 7 

uryp lococcus aiuDiuus iruuoizi 


202 


98. 7 


s 


l^"v»i| rt^+r^^^-xrt^Mlf^ 111! /"% 1 iff 1 Alio If AflU lit / 

Uxyp LOCOCCUS C61 1U10 JLyXlCUS JL/lviy/ui 


175 


>99 8 


c 


t *v-» -v t v\ 4* x-v ii n 1 1 r ■ n n Hill 1 K U 

oryptococcus curvaxus irunoy 


1 1 5 




Q 


uryptococcus neveanensis joMooyo 


^74 




o 


urypLOCoccus laurenxn uom/uioo 


1 090 

J. \J d \J 


>99 8 


Q 


Gryptococcus laurentii IrUloyo 


9A9H 


QQ 9 


c 
o 


Gryptococcus laurentii var. laurentii Ksdoakq 


AAA 


Qft 7 


o 


Gryptococcus laurentii var. laurentii LDoo6y i 




/w» o 


Q 

o 


Cryptococcus laurentii var. laurentii CBS5746 


99ft 
ZZo 


/t7l^. 0 


c? 
o 


Gryptococcus laurentii var. laurentii UDafi^u 


ftQ A 


\QQ ft 


c 
o 


^1«,»V»+ ,~ ~ A A All A IllfAftllln T Tjf\f\ /111 

Gryptococcus luteolus lrUU4il 


Oil 




Q 
lJ 


Gryptococcus magnus juMyuoo 




yvu, o 


Q 
O 


Cryptococcus terreus IF00727 


1 uO\J 


yw, o 


Q 
O 


f'-fc-IFV-^AAAAAHA 4* a. V» ^1 1 <n Tf^AiQQ V £ 

Gryptococcus terreus jlmo»/o 


DO 1 


>QQ ft 

/ *7»7. O 


Q 
o 


uryptococcus yarrown juwozoz 


U 1. Tt 




Q 
o 


uys lot lioDasiaium Disporiaii jomyuou 


77 ^ 
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o 


uysxoi l lODasiQiuiTi capiLaLuro joivio/yo 




>99 8 


Q 
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Cystofilobasidium inf irmominiatum JCM3797 


220 


>99.8 


s 


Cystofilobasidium inf irmominiatum JCM8159 


90.7 


>99.8 


s 


Debaryomyces hansenii var. fabryi JCM1441 


186 


>99. 8 


s 


Debaryomyces hansenii var. fabryi JCM2104 


135 


>99. 8 


s 


Debaryomyces hansenii var. hansenii IF00032 


186 


>99. 8 


s 


Debaryomyces hansenii var. hansenii IF00034 


160 


>99.8 


s 


Debaryomyces hansenii var. hansenii IF00060 


222 


>99.8 


s 


Debaryomyces hansenii var. hansenii IF00855 


347 


91.6 


s 


Debaryomyces hansenii var. hansenii JCM1521 


57.8 


>99.8 


s 


Debaryomyces hansenii var. hansenii JCM2192 


46.5 


>99.8 


s 


Debaryomyces hansenii var. hansenii JCM2194 


-71.3 


>99. 8 


s 


Debaryomyces hansenii var. hansenii JCM2196 


123 


94.6 


s 



67 



# 7L ffi m (mm) 



WO 03/078418 



PCT/JP03/03170 



WW: 


(mg/L) 
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a 


Debaryomyces maramus JCM1528 


85. 8 


>99.8 


s 


Debaryomyces raelissophilus JCM1707 


24. 2 


>99.8 


s 


Debaryomyces polyraorphus JCM3647 


88. 9 


8. 50 


s 


Debaryomyces pseudopolymorphus JCM3652 


131 


75.7 


s 


Debaryomyces robertsiae IF01277 


180 


92.0 


s 


Debaryomyces vanrijiae var. vanrijiae JCM3657 


295 


96.4 


s 


Debaryomyces vanrijiae var. yarrowii JCM6190 


132 


39.4 


s 


Dekkera bruxellensis CBS2796 


562 


99. 2 


s 


Endomyces decipiens IF00102 


347 


96.9 


s 


Exophiala dermatitidis IF06421 


119 


77. 0 


s 


Exophiala dermatitidis IF08193 


169 


55. 5 


s 


Fellomyces fuzhouensis IF010374 


36.3 


>99. 8 


s 


Filobasidium capsuligenum IF01119 


88.3 


83.6 


s 


Filobasidium capsuligenum IF01185 


1040 


99.5 


s 


Filobasidium elegans IF010881 


672 


98. 5 


s 


Filobasidium floriforme IF010886 


804 


97.8 


s 


Filobasidium floriforme IF01603 


702 


98. 5 


s 


Filobasidium globisporum IF010887 


627 


97. 9 


s 


Filobasidium uniguttulatum IF00699 


729 


99. 5 


s 


Hanseniaspora guilliermondii IF01411 


26.7 


83. 5 


s 


Hanseniaspora uvarum IF01755 


20. 1 


52.8 


s 


Holtermannia corniformis JCM1743 


725 


>99. 8 


s 


Issatchenkia orientalis IF01279 


410 


98.6 


s 


Issatchenkia scutulata var. exigua JCM1829 


210 


>99.8 


s 


Issatchenkia scutulata var. scutulata JCM1828 


132 


>99.8 


s 


Issatchenkia terricola IF00933 


249 


>99.8 


s 


Issatchenkia terricola IF01907 


466 


>99. 8 


s 


Kloeckera apiculata IF00865 


10.6 


41.9 


s 


Kloeckera japonica IF00151 


59.6 


91.2 


s 
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f 




(ms/L) 


(% e. e. ) 




Kluyveromyces lactis var. lactis IF01267 


878 


77.0 


s 


Kluyveromyces raarxianus CBS834 


611 


94. 1 


s 


Kluyveromyces thermotolerans IF00662 


3120 


2. 94 


s 


Kluyveromyces thermotolerans IF01050 


1240 


98. 2 


s 


Kluyveromyces thermotolerans IF01674 


2320 


40. 5 


s 


Kluyveromyces thermotolerans IF01779 


1560 


86. 7 


s 


Kluyveromyces thermotolerans IF01780 


1690 


94. 6 


s 


Kluyveromyces thermotolerans IF01985 


2040 


15. 3 


s 


Komagataella pastoris ATCC28485 


221 


85. 5 


s 


Komagataella pastoris IF00948 


111 


58. 9 


s 


Komagataella pastoris IF01013 


454 


65. 3 


s 


Lipomyces tetrasporus IF010391 


47. 5 


89. 0 


s 


Lodderomyces elongisporus IF01676 


32. 3 


64. 9 


s 


Metschnikowia agaves IF010860 


331 


97. 6 


s 


Metschnikowia australis IF010783 


301 


94. 9 


s 


Metschnikowia bicuspidata var. 


1200 


15. 8 


s 


bicuspidata IF01408 








Metschnikowia bicuspidata var. chathamia IF010785 


888 


4. 66 


s 


Metschnikowia gruessii IF010788 


672 


31. 0 


s 


Metschnikowia hawaiiensis IF010791 


175 


96. 7 


s 


Metschnikowia lunata IF01605 


1020 


92. 5 


s 


Metschnikowia reukaufii IF010798 


84. 6 


35. 1 


s 


Metschnikowia reukaufii IF01679 


87.0 


44.0 


s 


Metschnikowia reukaufii JCM2279 


1370 


54.9 


s 


Metschnikowia sp. IF01406 


142 


75.2 


s 


Metschnikowia zobellii IF010800 


1030 


33.8 


s 


Metschnikowia zobellii IF01680 


2070 


19.0 


s 


Ogataea minuta var. minuta IF00975 


654 


41. 2 


s 


Ogataea minuta var. nonfermentans IF01473 


267 


81. 1 


s 


Ogataea polymorpha IF01475 


359 


83.7 


s 
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(m R /L) 


(% e. e. ) 


2 


Pichia 


amylophila JCM1702 


62.0 


52. 7 


s 


Pichia 


anoraala IF00118 


419 


11. 8 


s 


Pichia 


augusta ATCC26012 


373 


66.0 


s 


Pichia 


barkeri IF010714 


636 


>99. 8 


s 


Pichia 


besseyi JCM1706 


455 


>99.8 


s 


Pichia 


bimundalis JCM3591 


62. 4 


2. 71 


s 


Pichia 


bispora JCM3590 


8. 65 


9. 57 


s 


Pichia 


canadensis TCM3597 


183 


52. 1 


s 


Pichia 


castillae TCM10733 


412 


>99. 8 


s 


Pichia 


delftensis IFO10715 


591 


88.8 


s 


Pi chia 


deserticola IF010716 


950 


>99. 8 


s 


Pi chia 


dryadoides IF01820 


441 


98. 7 


s 


Pichia 


euphorbiiphila IF010717 


572 


75. 1 


s 


Pichia 


fabianii TCM3601 

JL CJ> U JL CiLl JL JL v> V/ A 


123 


93. 9 


s 


Pichia 


fermentans JCM2189 


100 


>99. 8 


s 


Pichia 


hampshirensis IF010719 


332 


>99. 8 


s 


Pichia 


heedii JCM1833 


30. 9 


>99. 8 


s 


Pichia 


heimii IF01686 


39. 5 


>99. 8 


s 


Pichia 


inositovora JCM10736 


92.8 


90. 0 


s 


Pichia 


jadinii JCM3617 


91. 8 


>99. 8 


s 


Pichia 


kluyveri var. cephalocereana IF010722 


526 


>99. 8 


s 


Pichia 


kluyveri var. eremophila IF010723 


286 


>99. 8 


s 


Pichia 


kluyveri var. kluyveri IF01165 


282 


98.4 


s 


Pichia 


media JCM10737 


40.6 


60. 3 


s 


Pichia 


methanolica ATCC58403 


431 


67. 4 


s 


Pichia 


methyl ivora IF010705 


55.6 


79. 7 


s 


Pichia 


mexicana JCM1835 


272 


97. 6 


s 


Pichia 


meyerae IF010727 


337 


94.8 


s 


Pichia 


mississippiensis JCM1703 


75. 3 


>99. 8 


s 
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(% e. e. ) 




Pichia norvegensis IF01694 


352 


91.6 


S 


Pichia onychis IF01682 


147 


82. 1 


S 


Pichia petersonii IF01372 


495 


97. 1 


s 


Pichia pijperi IF01290 


300 


92.4 


s 


Pichia populi IF010729 


184 


81. 1 


s 


Pichia pseudocactophila IF010730 


997 


93.4 


s 


Pichia quercuum JCM3659 


89.2 


67.4 


s 


Pichia rabaulensis IF01643 


135 


88.9 


s 


Pichia salicaria JCM3653 


65.5 


91.6 


s 


Pichia scolyti JCM3654 


16.8 


>99. 8 


s 


Pichia segobiensis JCM10740 


105 


90.4 


s 


Pichia spartinae JCM10741 


198 


>99. 8 


s 


Pichia strasburgensis JCM3660 


240 


>99. 8 


s 


Pichia sydowiorum JCM9455 


197 


55.8 


s 


Pichia tannicola JCM8120 


804 


80.4 


s 


Pichia wickerhamii IF01278 


867 


79.4 


s 


Rhodotorula aurantiaca IF00754 


142 


98.3 


s 


Rhodotorula fragaria JCM3930 


48.9 


>99. 8 


s 


Rhodotorula glutinis var. dairenensis IF00415 


38.2 


>99. 8 


s 


Rhodotorula grarainis JCM3775 


27.4 


>99. 8 


s 


Rhodotorula hordea JCM3932 


154 


87.8 


s 


Rhodotorula hylophila JCM1805 


223 


95.0 


s 


Rhodotorula ingeniosa JCM9031 


257 


>99. 8 


s 


Rhodotorula javanica JCM9032 


149 


>99. 8 


s 


Rhodotorula minuta IF00387 


1380 


99. 5 


s 


Rhodotorula minuta IF00715 


458 


>99. 8 


s 


Rhodotorula minuta IF00920 


1040 


97. 5 


s 


Rhodotorula minuta JCM3776 


77.4 


>99.8 


s 


Rhodotorula mucilaginosa IF00870 


327 


>99. 8 


s 



71 

# jl a ft <mm 



WO 03/078418 



PCT/JP03/03170 



£1 (o-3£) 



WW 


(msr/L) 


(% e. e. ) 


f 


Rhodotorula muscorum JCM1697 


126 




>99.8 


S 


Rhodotorula philyla JCM3933 


471 




91.0 


S 


Rhodotorula pustula JCM3934 


39. 


5 


>99.8 


S 


Saccharomyces cerevisiae IF00305 


185 




84.7 


s 


Saccharomyces cerevisiae IF00565 


996 




80.0 


s 


Saccharomyces cerevisiae JCM1818 


450 




86.6 


s 


Saccharomycodes ludwigii IF00798 


588 




74.3 


s 


Saccharoraycopsis fibuligera IF00105 


885 




71.5 


s 


Saccharomycopsis fibuligera IF01744 


2300 




99.8 


s 


Saccharomycopsis malanga IF01710 


287 




95.0 


s 


Saccharomycopsis schoenii IF01579 


697 




>99.8 


s 


Saccharomycopsis synnaedendra IF01604 


253 




>99. 8 


s 


Saitoella coraplicata IAM12963 


61. 


4 


>99. 8 


s 


Schizoblastosporion chiloense IF010841 


348 




54. 3 


s 


Schizosaccharomyces japonicus JCM8263 


323 




95. 1 


s 


Schizosaccharomyces octosporus IF010373 


121 




>99.8 


s 


Schizosaccharomyces pombe IF01628 


425 




96.4 


s 


Schizosaccharomycs pombe IF00344 


639 




99.2 


s 


Sirobasidium magnum JCM6876 


207 




>99. 8 


s 


Sporidiobolus johnsonii IF06903 


738 




97.2 


s 


Sterigmatomyces halophilus IF01488 


506 




>99.8 


s 


Sterigmatosporidium polymorphum JCM6902 


10. 


8 


>99.8 


s 


Torulaspora delbrueckii CBS1146 


561 




52.5 


s 


Tremella aurantia JCM11327 


436 




98.4 


s 


Tremella encephala JCM11329 


97. 


7 


>99.8 


s 


Tremella foliacea JCM11330 


427 




86.4 


s 


Trichosporon domesticum JCM9580 


414 




>99.8 


s 


Trichosporon laibachii JCM9934 


511 




>99.8 


s 


Trichosporon raontevideense JCM9937 


562 




>99. 8 


s 
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I 










(mg/D 


(% e. e. ) 




Trichosporon mucoides JCM9939 


178 


>99. 8 


S 


Trichosporon sp. IF0116 




208 


83.9 


s 


Trichosporonoides megachiliensis CBS567. 85 


1090 


92.9 


s 


Trichosporonoides oedocephalis CBS568. 85 


1060 


89.6 


s 


Trigonopsis variabilis CBS1040 


37.8 


70.2 


s 


Trigonopsis variabilis CBS4069 


120 


88.4 


s 


Trigonopsis variabillis 


IF00671 


6. 75 


>99.8 


s 


Waltomyces 


lipofer IF01288 


188 


71.4 


s 


Wickerhamiella doraercqia 


e IF01857 


9. 59 


>99.8 


s 


Williopsis 


californica JCM3600 


91.6 


>99.8 


s 


Williopsis 


californica JCM3605 


70.9 


>99.8 


s 


Williopsis 


mucosa JCM6809 


100 


97. 5 


s 


Williopsis 


saturnus 


var. 


mrakii JCM3614 


329 


96. 1 


s 


Williopsis 


saturnus 


var. 


sargentensis IF01826 


319 


99. 1 


s 


Williopsis 


saturnus 


var. 


saturnus IF010697 


326 


97.9 


s 


Williopsis 


saturnus 


var. 


saturnus JCM1826 


339 


98.0 


s 


Williopsis 


saturnus 


var. 


saturnus JCM3594 


150 


97.6 


s 


Williopsis 


saturnus 


var. 


saturnus JCM3595 


131 


96. 2 


s 


Williopsis 


saturnus 


var. 


saturnus JCM3596 


68.0 


67.0 


s 


Williopsis 


saturnus 


var. 


saturnus JCM3623 


182 


98.6 


s 


Williopsis 


saturnus 


var. 


saturnus JCM3624 


206 


98.4 


s 


Williopsis 


saturnus 


var. 


saturnus JCM9398 


644 


98. 1 


s 


Williopsis 


saturnus 


var. 


suaveolens IF010698 


153 


97. 7 


s 


Williopsis 


saturnus 


var. 


subsufficiens JCM3625 


489 


91. 1 


s 


Williopsis 


saturnus 


var. 


subsufficiens JCM3626 


363 


91.4 


s 


Yamadazyma 


farinosa 


IF00193 


25. 3 


24.6 


s 


Yamadazyma 


farinosa 


IF010061 


82. 1 


60.0 


s 


Yamadazyma 


haplophil 


.a IF00947 


573 


94.8 


s 


Yarrowia lipolytica ATCC8661 


52.8 


>99. 8 


s 
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(rae/L) 


(% e. e. ) 


Yarrowia lipolytics IF01209 


87.5 


>99. 8 S 


Yarrowia lipolytica IF01548 


41. 2 


94. 9 S 



(3S) -3-tFn^-N-^f^-3- ( 2 -^zr.^/U) -f 

1 L<D^y^=i\zmMm3<D^mx^ibflfz (3S) -3-tFn^>-3- 
(2-^-/1^) H°^-^m^^^^y : -^5 0 g (MS 9 5%) fc<tt?4 0% 
^V^T ^ y- * ? / —frt&W. 3 12. 5ml £{t&^ ^mz.X 3 . 5 H#^1K 
JfSbTto ^^^JETX-^lib, 4 5. 9 6g<Df& (3S) -3-tKndr^-N 
-^^•/V-3- (2-^o^/u) -?u ¥*^T% FOfiN|£#7c (W9 3%, 
MS 8 9%), felSf H co5-fe 9. l 6 f >*hjvz-y/ ;-;vm.-&mm\^XW& 
t§&fTV\ 6. 6 9 g<P*frag (3 S) -3-fc Kn^-N-^Tvl'— 3— (2 
-5=-^=^) t'tyr 5 K£#/c (MS 9 9 %) 0 

MCI -Gel ODS 15 cm (Hfj^ttl) 4 0 °C 
T± h~hV : 5 0mM«T^^-!>A7K^= 5 0:5 0 (0 . 4ml 
/ m. i n ) 
^ffl^ft UV2 3 0nm 

U 9 9. 9%e e-efcofc 0 
Chiral CD-Ph (IMtti) 3 0°C 

TiTl^M)^: 0. 1M NaCl O 4 7R@i=2 0 : 8 0 (0. 3ml/m 
i n) 

^W^S UV2 3 0nm 
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tit, ±mmmm 3 *3V^T, 1f D B n<tL-t#btLfc:7i?5#:^3-t: Kn^V 
-3- (2 -f-^/W) tf^&j^^Mfvl'fcT^ MbtT#btL§7 

Srtiflii: LT±fB^#T*##TU 2o<7)£ > -^ (B4 0Ml$|||2 8d 

*3«fctf3 2#©tf-^) ©»*14Sr^«fi-*^tfcJ:5, (R) -* (B4©ft«f 
«3 2^) *5«ktf (S) -flc©3-fc KB*5/-N->fA/-3- (2-^ 
7°Pfc°^-^T5:K (@4©«j|I|F|2 8^) <^t 0 -^^|^^Lfc o *M1fc 
M4-C#b^^fe^ B e 0 ^^•^ffbfc<^r5^ (3 S) -3-t Kn^>-N-^f^- 
3- (2-^=^) t°^->T5 Ki^D^{±iH#F H 1tt 0 -^^^CXVN5r 

£fc, *HJte«4^.tD#feixfc||*f± % NMRj;l3 3-t Ko^^-N-^ 
=f-)V- 3 - (2-^^^/V) T'n b^^TS KT?*>5 fcflWfLfc (0 6). 

'H-NMR (CDC 1 3 ) 52. 67 (d, 2 H N J = 6Hz) > 2. 82, 2. 
8 3 (s, 3H, ^W^FSA*©0fe»), 4. 4 0 (br, 1H), 
5. 36 (t N 1H, J=6HzK 5. 7 5 - 5. 9 0 (br, 1H), 6. 9 
2-6. 9 8 (m, lHh 7. 2 2- 7. 2 6 (nu 2 H) 

H*6f!l5 (3S) -3-tKP^-N-^f^-3- (2-^~^) ^ 

10ml©77^3(^^f^7^yi. lOg (10. 9 mm o 1 ) *5<t 
«DMF0. 2m 1 <H±&^ S ^T^JOftTK^ 0 . 50g (10. 9m 
mo Dfcit/R uCl (p-cymene) (SS-TsDPEN) 7mg(0. 
Olmmol) %Mtl, mm^mmm5X^btitiN-^^;u-3-^r^y-3 
- (2-fx^;|/) ^Pk°ty7^ K 0. 20 g (1. 0 9mmo 1) ^Di 
T N 4 O^CKT 1 OBtWat^Lfc. 5%S^iBttpHltUili 

^/utfttwu i&iM8tok*c«3i*«, il^ifflits f /!)*M7A^ 

Pvf^77>fH^ilLtO. 16gO (3S) -3-tKo^>-N-^ 
^-3- (2-7^^-^) "/a t°^-^T$ K£#fc OW8 0%), 
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£^ #3Me«W\ ±KHttM4i:ra*©#fefcJ:9afc£U 9 7. 0%ee 

(3S) -3-tFa^-N-^f/V-3- (2-^~/U) ^ 

^n^h^Sg^fT^^V^^i»^l{C^C-C#b^fca (3S) -3-fc 
Knarv--3- (2-^-3i^^) yclfty|if/H^T;l' 2 4. 2g (U 
g97. 711%, 9 7. 5%ee) 8m 1 1^»U ^ft^S 

4 0%^f;V7^-^;^S2 7. 5 g M&KX-m.m 
W^tio ^tiffTtrtf fe^ 5 7 g ttt'llt, b^xy2 2 0ml^illi 

£i£-£-t, 19. 5gO (3S) -3-tFn^-N-^f/V-3- (2-^ 

»J7 (T;i^~!>A^;it5t£iJ£ll^7 v cT5 F©)l5n) 
5 0 0ml ©77^=>(^i^6-e#btlfc (3S) -3-t Fn^^-N- 
* *f-)V- 3 - t°^->T 13g (I00°/oee) J3± 

0 5 m 1 trtfc^^> f*3l4 5~6 OtCT> 4 9 %t£|9Si{ Lfc R e d 

-Al WVx^l6 0. 8g^r?iTtfc 0 $ ^F^ffi. 5 0 ~ 5 5 °C^T 4 

I^^^Tia?P«7K6 3m 1 £MTfL ^M>£i?7-f h if 
ilU IS«LXfW^6 2. 5 g£-e»±?i$§L7c: 0 ^|:$fHlllt^ 
«*U TO3 6 g^T^J±iitfcfe©^2 0°Cl^iPU B ^$t, 
n-^y7 0ml^Ptt5tlIT0. 5 BtP^j&iK Mi^ n-^7#y 
$5£.Tf*M t°/^-T/l--?mfrLs M&n$iLX s 8. 4g<£> (3S) - 

3 -pi fjVT 5/- 1 -(2-^~/W)- 1 - yn/NV-/U^#fc(lK^7 0%) o 
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1 0 O%t?fcofc 0 

Tir h~ h ])jv : 5 OmM^Ty^^^ATk^ 3 0 : 7 0 (0. 6ml 
/m i n) 

l&ffl&JS UV 2 3 0 nm 

£fc, KTfflifrt i^jftii^^ b^7 7^ia 

L-s 1 0 0%e eT*feofc 0 

Chiral CD-Ph (SMIil) 3 5 °C 

Ti? MJ/l' : 0. 1M NaClO 4 iii=4 0 : 6 0 (0. 5ml/m 
i n) 

^ffliSS UV 2 3 0 nm 
1 H — NMR (CDC 1 3 , 4 0 0MH z) Si. 93 (m, 2H), 2. 44 ( s , 
3H), 2. 80 (m, 2H), 5. 15 (td, 1 H, J = 3Hz, 8Hz), 6. 
95 (m, 2H), 7. 21 ( d , 1 H, J = 6. 2Hz) 

2 0 0ml ©t^l77^3l:ilt* (3 S) - 3 - fc Kn^v'-N- 
-3 - (2-?-^-/U) zfut'sfyT^Y (?it¥m&>9 9. 5%ee) 5. 0 
0 gtekUhJl"^^ 2 6 m 1 ^ttiA/^fc 0 7 5 wt%tMJ7^^ (2-^h 
3->3Lh=!riy) TA^-^A^ K7-f K<£> h/i^^l&l 8 . 3g^f;kxy 
1?#-^L-C5 0 w t %t Lfct>0& s £J&^-5 O^T'l O^ttTrftTU 2 
#NH»#Lfc. £j»£^fi3iT*^Lfc©^ l l%?]«b^h II ?AtK^ 

3 0ml»»U mm.mk7km%£MLfc 0 7.RJf£l0ml©h/l^^-e2S 
tttftJLfc^ «Jl^-o^*i:46, ^il'L- ( + ) -fi^4 0 4mgfcj; 
t>*M^i£7kl 0 m 1 £»U 2 OMSWLfc «Jf£ 

A(D*^r I CP-AES^ia <9liJ^Lfcir6 N 5 p pmJ^T-efcofc 0 
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WLs&ttcmn&lfeMiZMm, l>/ny4m 1 Tife^^JETT'&j&iU (IS) 
-3-^W?y-l- (2 -^^^/W) -l-^n/V-zH. 8 8 g (Jfc 

sm 1%) znti, 

SlOOl ^|ffcj£>9 9. 5%eetfeofc„ 

Z.<Dffi§ 1 ^-£tlZ>T/l'X~Vl»<Dm%mj£^frt ^6, 5ppm^ 

mmmi 

T/V^-!>i^W*^2 3 0 P Pm-CfeS (IS) -3-^W$/-l- 
(2-^-/1') - 1 -/P/V^ (3t^M^> 9 9. 5%ee) <D&M&%H 
|10 0mg^3mll«t, L - ( + ) -fi5il8mg^IIi 

Mx»i#Lt 0 K/S&fc 2 5%7k^b^- l> y ^^ifij5i«t b y 

^A^P^ N W^n^l Om 1 -e2^ttttl L7c 0 »Jf SriUfgU 97mg<D^ 
M&l£Ji (^il>9 9. 5%ee) &[Ul|XL7t 0 i (Dffi&K^titlZ T >V § 
-?A<7>1;£|IMJ8 illl^^ay^Lfcir^, 5 p pm^TT'fcofc. 

7;V $ ^ r) J^tti^ 2 3 0 p p mT'l) 5 (IS) - Z - * 'f-JVT % J - 1 - 
(2-^^yI/) -l--7°n/V-^ (*«>9 9. 5%ee) (D^filS 

f y i> a -TkfPti 2 2 m g Srinxi^fi-eM* u/c 0 2 5 %7k^b^- b y 

fil^Iit, 9 8mg©|fMl (^if>9 9. 5%ee) 
5 p pmJ^T^feofCc 
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mmm9 (^^mwMTt.m^m^tcr^^fDm^) 

ftMtgZHtffci-xyyX^fc, (3 S)-3-t Kn^V-N-^^- 3 - 
-fu % K {%^W&M.> 9 9 . 5%e e> 1. 50g, 

8. lmaoDs 9 7 %im\Y>* tf^-f Y V ^ (0. 7 3 5 g, 19.4m 
mo 1), ff7t Ko7yy (9. 9ml) £tt&^, MCta-)! (2. 0 
6g, 8. lmmol) ©fhn (5. lml) »2 0^ 

(tt^o< 9£:?&TU ?&T;&T^ 4 0#P B TfTofc o Efc1&T'&. R 

)«£7k&U 2-79 Sis {7 . 5ml), lNTkmiki-hV i>J±7kmm (3 0 
m 1 ) £#P;i, 4°CT\ 2 O^IICIW] 7 t mmv&VFXWLW-? n 

h^97-f-»cT^*fSrffo/S:IS*sJ|(«-©tefl2*»±9 9%, gift 5 (1 
S) - 3-^^757-1- (2-^=/W) - 1 -yn/V^ /K^lR^fl 9 
1 % (3fc^l4K> 9 9. 5 % e e ) T?&o 7c D 

HJMM 1 0 (* •>*^it7G^J^^V>7cT 5; K^))t7c) 

2L^My|:i. 0 3MOBH 3 rb7t Ko77^iSr3 1 6. 2mL 
(Sl©2|^/H) £^7JPL7k?£L7c 0 (3S) -3-t Ka^r^-N- 

* 3 - ( 2 7p ^ K 3 1 . 4 4 g (M 9 5.9 % s 

>9 9. 9%ee) If f7t Kp77^2 3 5. 8 m L tC^f £-£ N ftmtf 2 

«ILT, 7R6 2 8. 8mLWl 5 TOT * 5 i 5 tf> o < 9 ffiT L1t 0 
Z.<D9$<DRj&m<Dp Hit 9 -Vbolt. £bfcmVX s 9 . 8 1 g mTl 
jUPLfCo ^»T^«pHf^5T*feofc 0 

1 5^«m#tT^b> ffl£j**fcfc*-t-3fc*fcpH*:2 5%NaOH 

^^5 5 1 mL-C2[Hltti±HL7c 0 
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<Z>(DX\ i§$\ pH6. 5~9 N £?3:L< «pH7~8. 5 Of£ffl^P^ UT 

£ bt-ttttS^^TRJi^ 2 8%Tl/^^Tfc%MZ-X pH 1 lgStllLT^ 
bg^^^^^v^Tg^^fe^ttitib, &«fe % 3**8 LT (IS) -3-^ 
;VT 5: / - 1 - (2 -l-yn/NV-^ (>9 9. 9%ee) Sri 

7 . 4 g #fc„ 

pHliK bfc^a<^ i§?^ phi i@^m±"efT5<^^<tv\ 

'H-NMR (CDC 1 3 , 4 0 OMH z) 5 1. 9 3 (m, 2H), 2. 4 4 ( s , 
3H), 2. 80 (m, 2H), 5. 15 (td, 1 H, J = 3Hz, 8Hz), 6.* 
95 (m, 2H), 7. 21 (d, 1H, J = 6. 2Hz) 

##M2 

(1 S) - 3-^W^-l-(2-fx=/V)-l-^P^;-/K9 7% 
ee) 0. 0 5gSr2 0t-e3 5%fiSSriifcfh7t Kn77^1mncS 
»^(»pH = |5)l),3 0#ii#-f 3 £,3fc*N*£fl s 7 5%e eX*h<ztz 0 

##0ij3 

(IS) -3-^^T^y-l- (2-^-^^/V) -l-^D^V-/> (9 
7%ee) 0. 0 5 g & 2 0 •CTfgl^fcJD X.tc'r hv^YnyyVlml fcfeffi 
H(»pH=|)3),4 8#m&;W+Z 9 5%e eT*feofc 0 

##M4 

(IS) -3-^W5/-l - (2-^^/V) - 1 --7vs*J—)V (9 
6. 6%ee) 0. 0 5 g & 2 0 "CT* p H= 4 . 0 (DmWWi&Mz-fc^ h 7 t R 
o7 7 yimn«*, 48B#W#i-^t> ^W 5 9 6. 6»/,eef 



80 



WO 03/078418 



PCT/JP03/03170 



2002#3^19 0 Otjl^O B^^f^Wi^ (^12 002-076168), 

2002^4^30 Biamou^nmm (#120 02-129140). 

2 0 0 2^5116 BfflJSOB^fFffiK 2 002-141145), 

2 0 0 2^8150 ttiM^S^^rFtliJ^ (#112 002-227401), 
200 2¥8£5B mm<DB*Wf?ttim («F«2 002-22740 2), 
2 0 0 2^8^6 B |±JM^0*#rFWM (#18 2 002-228495), 
2002^9^13 0 mm<0 0 ^MffFfflM (#12 002-267617), 
20 0 2^10131 BWR^B^fFffllS (#0 2 0 02-317857), 
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^J/W^>f;Vl, ftT^i, )V^ S 7 )V^r)V7sjViis=^)V^L 

3. TIB-JftS; (3) 



^8^X(±^9^S^«t>*TlB-^ (2) 



C&'K R 6 &t>*R 7 te, ^tl^ftL»UTs yjcsfUDK^ X/V^A'Ss 
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R 1 R 1 ' NH (RiRXfR 1 ' f«IB£ Rit'ifoS.) tt$H57 5 ^mtRfo 
4. ^iE&W, TIB-Jtt^ (2') 



6. *3Fttj&a*TfB-«!5*; (4) 




,7' 



R IU 0 2 SHN 



NHR 
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P v J ^-if-f-=?(Ambroziozyma)^ N TVl'* P # — (Arthrobacter) JR N 7*V$/^ 
/^1r;*(Brettanomyces)]Is TVtV^xy £ A (Brevibacterium) JSs 7*^7 

(Bullera) I N 3^ ^ (Candida) JR N i^T n -r ^ -fe^ (Citeromyces) Ms =* 

]) tU!)A (Corynebacterium) JSs^yT'b^s/;*;;* (Cryptococcus) Jg^ tV 

T.^yju/^i/'f^tyJ* (Cystofilobasidiura) |, 7 s V & 4 ± X 

(Debaryomyces) |, "f-y&y (Dekkera)Jis * ^ "fe-X (Endomyces) JS N ^ 

?y?s{T7 (Exophiala) Ms 7iDv^ft^ (Fellomyces) fils ^^P/^i/x 
W 7-MFilobasidium) Ji N />^imT^.^7 (Hanseniaspora) 1, — 7* 

(Holtermannia) JRs -f f-^cx: V^rT (Issatchenkia) 1, ^pjc^y (Kloeckera) 
Is ^ y ^P-r^irT. (Kluyveromyces)JS N n^-r^T (Kodamaea) jRs 
^7 (Komagataella) JSs P =i /tf y x $ A (Leucosporidium) JR N y Jjf-v 
i?7. (Lipomyces) Jgs Pfn^^t^ (Lodderomyces) Ms ^^-3^7 
(Metschnikowia)JIs (Ogataea) = (Paenibacillus) 

Ms t° ^ T (Pichia) Ji „ p KF^7 (Rhodotorula) JS s tf-yjfrp-v^-fc;* 
(Saccharomyces)fls if y # P "V'f 7° v-7 (Saccharomycopsis) Ms IrMh^y 
(Saitoella)JPL S^-fr y # P T>f i?7 (Shizosaccharomyces) Ms v'P^v'tm 7 
A (Sirobasidium) Jgs 7. JJ 7^ \y 7 (Sporidiobolus) Ms TsT - y 7*"^ h 
-fe 7 ( Sterigmatomyces ) M s ^rD^vf^*' jJj^A 

(Sterigmatosporidium) Jg > h /l' 7 7 -7 (Torulaspora) Ms I- V";* 7 (Tremella) 
Ji s h y =» 7 p V (Trichosporon) H % hy=J7/J?P/-i'7 ? 7 

(Trichosporonoides) Ms h V "fVT^ (Trigonopsis) I s V JV h t -i -fc ^ 
(Waltomyces) M s t? <4 7" 7 ^ ^ 7 (Wickerhamiella) Ms l) >f !) t/v'^I 

(Williopsis)s (Yaraadazyma) M&t>*iT P £ ^ T (Yarrovria) Ji^ b ft 
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p ? ? — (Arthrobacter) I, ^-^y^^y (Candida) I, ^^faj,^^ 
(Cryptococcus)Ms $ ua^*ry (Kloeckela) Ms ^^^r^T (Kodamaea) JS N u 
<i =i X /J? U >7 A (Leucosporidium) I, ^^-3^7 (Metschnikowia) JH X 
^a^^^* (Paenibacillus)Ms k'^rT (Pichia) jR&l^if y fs P J ± x 
(Saccharomyces)M^b^S^j: V Mittl 5 X*fo% Z b itt^fSW* 

7*u -J^rf-i-^ (Ambroziozyma)JR, 7* U y ? / -^4 i?* (Brettanomyces) Ms 7*\s 
tf ^ ^fU^ (Brevibacterium) S, :/ U 7 (Bullera) * V ^7* W ^ (Candida) 
S.^aW i?* (Citeromyces)^,3 U^A^x y £ A (Corynebacterium) JR, 
^y^hay^^ (Cryptococcus) M N v' ^ 1^ 7 n 7 ^ r) ^ 

(Cystofilobasidium) JH X 7* y ^- T 4 -fe (Debaryorayces) Ms 7 s V *T 7 
(Dekkera)Ms ^> K^-Y i? .X (Endomyces) Ms i^y7^77 (Exophiala) JB> 
y^p-r^-fe^. (Fellomyces) 1, 7^f o/^>7'f !7A (Filobasidium)M^ 'M' 
ir = X^.*?7 (Hanseniaspora) H N 7jvl^v~T (Holtermannia) Ms 4 ^rf- x. 
V T (Issatchenkia) M s V ^ y *T 7 (Kloeckera) Ms ^Hnv>ft7 
(Kluyveromyces) M> ^-^jJZ^y (Komagataella) Ms ] J ^4 ±7, (Lipomyces) 
H N p-^n^^irx (Lodderomyces) Ms * 7- ^ !7 ^ T (Metschnikowia) I, 

$ z^T (Ogataea) I, D Ff"/^ (Rhodotorula) | v tyj) OV-{t^ 
(Saccharomyces) 1, if y # P -r^ 3 7°^^ (Saccharotnycopsis) I, -y-^haiy 
(Saitoella)^N i>y*if jx # P -^-Y ir^. (Shizosaccharomyces) Jl^ i/n^s^f^ 
A (Sirobasidiura) Ms 7, *K y 7 s * (Sporidiobolus) Ms ^rH/v^v 
-f «fc * ( Sterigmatorayces ) Ms 7 T ]) ^ ^ h 7 ^ ]) 7 -i ^ 
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(Sterigmatosporidium) JS> h^7^*°7 (Torulaspora) (Tremella) 
B, , h V =1 X u 1/ (Trichosporon) JS N hV^xtfvJJ'rX 

(Trichosporonoides) J| % h V T/v'.X (Trigonopsis) H N y/l/hY/ft^ 
(Waltorayces) ^ v !>^^7 ^7 (Wickerharaiella) JR N !7-fU^-7 B ^^M 

(Williopsish ir^v^ (Yamadazyma) JS&t>*ir n $ 4 T (Yarrowia) JR^b & 




1 2 . tib-#5£ ( 3 ) 




o o 



^-M^m*. mM&mmsMxitmdn&mik&mRtfTm-^ (2) 

R 8 R 9 

s ) — (' 7 (2) 

R HN NHR 
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16. ^FMtlT^^=^A^*^ N o. 001ppm~50 0 ppm© 
Z.k&Wkk'+& 3 -T§/ -1- (2-^^-/1.) 

/-a*. 

^i©#4T. Jn*4Hft-5xs«r^ri-« r. k.*ftmktz%&ism 3 — T ^ / 

-1- (2-^^^/W -l-^n/V-/i«©«afi36fife. 
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